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(57) Indole cJorlvntivoo nro dlscloaori of tho gonorei formula (1): 
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(I) 
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Wi 
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wm 
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(whorom n, I. hydrogen. C, „ Alkyl or C, « etkenyi; A; It hydrogen, C.., alkyl, C. 6 kenyl, phonyl. phon C. 4 )My\ 
cvcionlkyl; R, ond f\ 4 *re hydrogen, C,., alkyl or propeny) or together form en erelkylldeno group; Alk la a C,C, 
nUyiono chnin and A U a C,-C K nUylone chain) and their physiologically acceptable sella and solvate*. 
The compound* mpy bo prepared by cycllsatlon of a compound of general formula (II): 



or C* i 



(ID 



NHN'CHCttjMkO 

whom Q u tho group NH,M*. n proiaciod derivative ther not or a leaving group, 

Tho compound a havs n neloctlvq vaBOcuruirlclor action and are useful In treating pain such oo migraine. 
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SPECIFICATION 
Chemical compounds 

5 This invention relates to indole derivatives, to processes for their preparation. Xv pharmaceutical 

compositions containing them and to their medical use, in particular to compounds and compos.t.ons of use 
in the treatment of migraine. jl . 

The pain of migraine is recognized as being primarily of vascular origin, caused by excess.ve dilatation of 
the cranial vasculature. Known treatments for migraine include the administration of compound- having 
10 vasoconstrictor properties such as ergotamine. However, ergotamine is a non-select.ve vasoconstrictor 
which constricts biood vessels throughout the body and has undesirable and potentially dangerous s.de 
effects. Migraine may also be treated by administering an analgesic usually in combination w.th an 
antiemetic but such treatments are of limited value. 

There is thus a need for a safe and effective drug for the treatment^ migraine, which can be used either 
15 prophylacticaily or to alleviate an established headache, and a compound having 8 selective vasoconstrictor 
activity would fulfil such a role. ... . ■ . 

We have now found a group of indole derivatives having potent and select.ve vasoconstrictor activity. 
The present invention provides an indole of the general formula (I): 
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AlkNR 3 R 4 



(I) 



wherein 

Ri represents a hydrogen atom or a Ci. 5 alkyl or C 3 . 6 alkenyl -group; 

R 2 represents a hydrogen atom or a C,. 3 alkyl. C 3 . ft alkenyt, phenyl. phen{C^)alkyl or C 5 . 7 cycloalkyl group; 

R 3 and R d , which may be the same or different, each represents a hydrogen atom or a d. 3 alkyl or 
2-propenyl group or R 3 and R„ together form an araJkylidene group; 

Alk represents an alkylene chain containing two or three carbon atoms which may be unsubstituted or 
substituted by not more than two C,. 3 alkyl groups; and 

A represents an alkylene chair, containing two to five carbon atoms which may be unsubstituted or 
substituted by not more than two C,. 3 alkyl groups, and physiologically acceptable salts and solvates (e.g. 
hydrates) thereof. . 

The invention includes within its scope all optical isomers of compounds of general formula (I) and their 
mixtures including the racemic mixtures thereof. 

Referring to the general formula the alkyl groups in the general formula (I) may be straight chain or 
branched chain alkyl groups containing 1 to 3 carbon atoms, or, In the case of R„ 1 to 6. preferably 1 to 3. 
carbon atoms. Examples of alkyl groups include methyl, ethyl, propyl and Isopropyl groups. The alkenyl 
groups preferably contain 3 or 4 carbon atoms, examples being propenyl and butenyl groups It will be 
understood that when R, or R ? Is an alkenyl group the double bond must be separated from the nitrogen 
atom by at least one methylene group. The cycloalkyl groups preferably contain 5 or 6 carbon atoms and 
examples include cyclopentyl and cyclohexyl groups. The alkyl moieties of the phenaikyl groups Preferably 
contain 1 or 2 carbon atoms as in e.g. benzyl and phenethyl groups. The nralkytldene group Is preferably an 
aryl methylidene group such as benzylldone. , „ ^ „ .« u„H,«„nn 

In the compounds of general formula (I) it Is preferred that at least one of R, and R 2 represents hydrogen. 

A is preferably an unsubstituted alkylene chain containing two to five carbon atoms, especially two or 
three carbon atoms. Alk is preferably an unsubstituted alkylene chain, especially an unsubstituted alkylene 
chain containing two carbon atoms. 

A preferred class of compounds represented by the general formula (I) Is that In which R, represents o 
hydrogen atom or a C,. fl alkyl group and R 2 represents a hydrogen atom or a C,. 3 alkyl. or phen(C t . 4 ) alkyl 

^Another preferred class of compounds represented by the general formuia (I) Is that In which A represents 

tH A ~1unhe, r H p«ferred P class of compounds is that wherein, In the general formula (1), R 3 and R 4 . which may be 
the same or different, each represents a hydrogen atom or a C,. 3 alkyl group. 
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A preferred class of compounds falling wilhin the scope of general formula (I) is that represented by the 
general f ormula (la): 

R 1a R 2a NSQ 2 (CH 2 0 n ^ ^ (CH 2 ) 2 NR 3a R 4a 

(la) 




10 

10 wherein 

R la represents a hydrogen atom or a C,. 3 alkyl group; 

R 2a represents a hydrogen atom or a C,. 3 alkyl, or phen(C,. 2 ) alkyl group; 

R 3o and R d0 which may be the same or different each represents a hydrogen atom or a methyl or ethyl 
group; and ^ 
15 n represents 2 or 3, 

and physiologically acceptable salts and solvates (e.g. hydrates) thereof, 

A particularly preferred class of compounds according to the invention is that represented by the general 
formula (lb): 



20 



25 



R 1b NHSQ 2 (CH 2 ) 2 ^^ ^ ^ ,(CH 2 ) 2 NR 3b R 4b 20 

(lb) 




wherein 

R„, represents a hydrogen atom or a C,. 3 alkyl group; and R 3b and R 4b , which 
may be the same or different, each represents a hydrogen atom or a methyl or ethyl group; 
30 and physiologically acceptable salts and solvates, (e.g. hydrates) thereof. 

In compounds of formula (lb) it is preferred that the total number of carbon atoms in R 3h and R 4b does not 
exceed two, and most preferably R 3t) and R 4b each represents a methyl group. 
Preferred compounds accotding to the invention Include; 
3-f2-(othylamino)ethyl|-N-mothyl|-1rV*indo^o*5-ethanesulphonamide; 
35 N-methyl--3-[2-(mothylamino)cthyli-1/f-indote-5.ethanesulphonamlde; 
3-(2-aminoethyl)-N-methyM/Y-indolo*5-ethanosulphonomlde; 
3-(2-(dimothylamino)ethyl|*1rV-indolo-5*ethanesulphonQmlde; 
3-l2-(dimethylomino)ethyll-N-melhyl-1Ay-indolo-5-ethanesulphonam[do; 
and the physiologically acceptable salts and solvates (e.g. hydrates) of these compounds. 
40 Suitable physiologically acceptable salts of the Indole of general formula (I) includes acid add. .on sal s 
formed with organic or inorganic acids for example hydrochlorides, hydrobromldes, sulphates, fumarates 
malontos and succinates. Other sells may bo useful In Tho preparation of the compounds of general formula 
(1) o.g. crootinino Bulphato odducts und oxalates. 
It will bo appreciated that tho Invention oxtonds to other physiologically acceptable equivalents of the 
45 compounds according to the Invention, Lo. physiologically acceptable compounds which are converted in 
vivo Into tho pnront compound. Examples of such equivalents include physiologically acceptable labile 
N-acyl derivatives such as tho N-ncotyl derivative. .u.i ^iu» 

Compounds of the invention soloctlvoly constrict the carotid arterial bod of the anaesthetised dog whilst 
having a negligible effect on blood pressure. The ^mctlve vasoconstrictor action of compounds of the 

50 invontion has boon demonstrated in vitro. 

Compounds of tho invontion ore useful In treating pain resulting from dilatation of the cranial vasculature. 
In particular migralno and clustor hoadacho. 

in particular, the compounds of formula (lb) previously defined have been found to be highly active 
vasoconstrictors nnd to bo extremely potent In their action. Compounds of general formula Kb) are rapidly 
56 obaorbod from the gastro-lniostlnol tract and ore sultoblo for oral or rectal admlmslratlon. Compounds ol 
formula (lb) exhibit no toxic or undesirable effects In rats at doses up to 8 mg/kg. At doses at which tho 
compounds of formula (lb) would bo offlcocoous In tho treatment of migraine, the compounds have .no 
significant ofloc, on blood prossuro and heart rate and no significant bronchoconstrlctor e foot oo tho lung. 
Accordingly the invontion also provides a pharmaceutical composition adapted for use ™*lclno wh < h 
60 compriBos at least one compound of formula (1) or a physiologically acceptable salt or solve e (e.a hydrate) 
thoroof and which Is formulated for administration by any convenient route. Such compositions may bo 
formulated In conventional manner uslnn onu or more pharmaceutic ly acceptable carriers or ^oxc Iplonu 
Thus the compounds according to the Invention may be formulated for oral, buccal, pa on era o rectal 
edminiB.rntlon or In a form suitable lor administration by Inhalation or Insufflation. Formulations of the 
65 compounds occording to tho invontion fot ornl administration are preferred. 
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For oral administration, the pharmaceutical compositions may take the form of. for example, tablets or 
capsules prepared by conventional means with pharmaceutically acceptable excipients such as binding 
agents (e.g. pregelatinised maize starch, polyvinylpyrrolidone or hydroxypropyi methylcellulose; fillers 
(e.g. lactose, microcrystalline cellulose or calcium hydrogen phosphate); lubricants (e.g. magnesium 
5 stearate, talc or silica); disintegrants (e.g. potato starch, sodium starch glycollate or croscarmellose); or 
wetting agents (e.g. sodium lauryl sulphate). The tablets may be coated by methods well known in the art. 
Liquid preparations for oral administration may take the form of, for example, solutions, syrups or 
suspensions, or they may be presented as a dry product for constitution with water or other suitable vehicle 
before use. Such liquid preparations may be prepared by conventional means with pharmaceutically 

10 acceptable additives such as suspending agents (e.g. sorbitol syrup, cellulose derivatives e.g. 

hydroxypropylmethyl-cellulose or hydrogenated edible fats); emulsifying agents (a.g. lecithin or acacia); 
non-aqueous vehicles (e.g. almond oil. oily esters, ethyl alcohol or fractionated vegetable oils); and 
preservatives (e.g. methyl or propyl p-hydroxybenzoates or sorbic acid). The liquid preparations may also 
contain conventional buffers, flavouring. colouring and sweetening agents as appropriate. 

15 For buccal administration the compositions may take the form of tablets or lozenges formulated in 
conventional manner. 

The compounds of the invention may be formulated for parental administration by injection e.g. by bolus 
injection or continuous infusion. Formulations for injection may be presented In unit dosage form e.g. in 
ampoules or in multi-dose containers, with an added preservative. The compositions may take such forms as 

20 suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain formuletory agents such 
os suspending, stabilising and/or dispersing agents and/or agents to adjust the tonicity of the solution. 
Altornotivnly. tho active ingrediont may be in powder form for reconstltution with a suitable vehicle, e.g. 
sterile pyrogen-free water, before use. 

The compounds of the invention may also be formulated in rectal compositions such as suppositories or 

25 retention enemas, e.g. containing conventional suppository bases such as cocoa butter or other giycerides. 
For administration by ..ihalation the compounds according to the Invention are conveniently delivered in 
the form of an aerosol spray presentation from pressurjsed packs, with the use of a suitable propeHant, e.g. 
dichlorodifluoromethane. trichlorofluoromethane. dichlorotetrafluoroelhane, carbon dioxide or other 
suitable gos, or from o nobulisor. In tho case of a pressurised aerosol the dosage unit may be determined by 

30 providing a valve to deliver a metered amount. Capsules and cartridges of e.g. gelatine for use In an Inhaler 
or insufflator may bo formulated containing a powder mix of a compound of the Invention and a suitable 
powder base such as lactose or starch. 

A proposed dose of the compounds of the invention for oral, parenteral, rectal or buccal administration to 
man (of average body weight e.g. about 70 kg) for the treatment of migraine 1* 0.1 to 100 mg of the active 

35 ingrodient per unit dose which could be administered, for example 1 to 4 times per day. It will be appreciated 
that it may bo necessary to make routine variations to the dosage depending on the age and weight of the 
patient as well as the sevorlty of the condition to be treated. 

For oral administration a unit doso will preferably contain from 2 to 50 mg of the active Ingredient. A unit 
doso for parontoral administration will proforably contain 0.2 to 6 mg of tho active Ingredient. 

40 Aerosol formulations are profarobly arranged so that each motored doso or "puff* dollverod from a 

pressurized aorosol contains 0.2 mg to 2 mg of a compound of tho Invention, and each dose administered vio 
capsulos ond cartridges In an Insufflator or an Inhaler contains 0.2 mg to 20 mg of a compound of the 
invention. The overall dally doso by Inhalation will bo within tho rango 1 mg to 100 mg. Administration may 
bo sovorol times doily, for examplo from 2 to 8 tlmos, giving for oxamplo 1, 2 or 3 doses each time. 

46 Tho compounds of tho Invontlon moy. if doslrod, bo odmlnlMorod In combination with one or moro other 
therapeutic ogonto, such os analgesics, ontMnflommatory ogonts and anll-nauieonto. 

According to onothor ospoct of tho Invention, compound! of gonorol formula (I) ond tholr physiologically 
acceptable salts ond solvates (o.g. hydratos) moy bo prepared by tho gonorol methods outllnod horolnoftor. 
In tho following processes. R,, R ? , R 3 , R 4 , A. and Alk oro as defined for thogenoral formula (I) unless 

60 othorwiso spocifiod. 

According to a gunoral process (A), compounds of general formula (I) may be propared by cycllsalion of 
compounds of gonorol formula (II) : 



R- R 2 NS0 2 A 

65 




( n ) 

NHN-CHCH 2 AlkQ 



60 



06 



whoroln Q is tho group NR 3 R 4 or o protected dorlvotlvo thereof or o leaving group such as a hologon atom 
(o g chlorino or bromine), or on ocyloxy group which moy bo derived from a carboxyllc or sulphonlc acid, 
such os on ocoioxy, chloroocotoxy, dlchloroocotoxy, trlfluoroacetoxy, p-nitrobenzoyloxy, p-toluene- 
sulphonyloxy or mothonoaulphonyloxy O roup. Tho rooctlon may convonlontly bo offoctod In aqueous or 
noivnqunou* function modin, and nt tomporoturos of from 20 to 200"C ( proforably 50 to 126"C. 
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Particularly convenient embodiments of the process are described below. 

When Q is the group NR 3 R 4 (or a protected derivative thereof) the process is desirably carried out in the 
presence of polyphosphate ester in a reaction medium which may comprise one or more organic solvents, 
preferably halogenated hydrocarbons such as chloroform, dichloromethane, dichtoroeihane. dichloroJi- 
5 fluoromethane, or mixtures thereof. Polyphosphate ester is a mixture of esters which may be prepared from 
phosphorus pentoxide, diethylether and chloroform according to the method described in "Reagents for 
Organic Synthesis", (Fieser and Fieser, John Wiley and Sons 1967). 

Altornotivoly the cyclisation may be carried out In an aqueous or non-aqueous reaction medium, in the 
presence of on acid catalyst. When an aqueous medium Is employed this may be an aqueous organic solvent 
10 such as an aqueous alcohol (e.g. methanol, ethanot or Isopropanol) or an aqueous ether (e.g. dioxan or 

tetrahydrofuran) as well as mixtures of such solvents and the acid catalyst may be, for example, an inorganic 
acid such as concentrated hydrochloric or sulphuric acid or an organic acid such as acetic acid. (In some 
cases the acid catalyst may also act as the reaction solvent). In an anhydrous reaction medium, which may 
comprise one or more alcohols or ethers (e.g. as previously described) or esters {e.g. ethyl acetate), the acid 
1 5 catalyst will generally be a Lewis acid such as boron trifluoride, zinc chloride or magnesium chloride. 
When Q is a leaving group, such as a chlorine or bromine atom, the reaction may be effected in an 
aqueous organic solvent, such as an aqueous alcohol (e.g. methanol, ethanol or isopropanol) or an aqueous 
ether (e.g. dioxan or tetrahydrofuran), in the absence of an Inorganic acid catalyst, conveniently at a 
temperature of from 20 to 200"C, preferably 50 to 1 25°C. This process results in the formation of a compound 
20 of general formula (I) wherein R 3 and R 4 are both hydrogen atoms. 

According to a particular embodiment of this process, compounds of general formula (I) may be prepared 
: directly by the reaction of a compound of general formula (III): 



25 
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c m ) 



(IV) 



NHNH 2 

30 or a salt (e.g. the hydrochloride) thereof, with a compound of formula (IV) : 

OHCCH 2 AlkQ 

(whoroln Q Is na previously defined) or a salt or protected derivative thereof (such as an acotal, for sample, a 
35 dlolkyl or cyclic acotal e.g. formed with an appropriate alkyt orthoformate or diol or protected as a blsulph to 
addition complex), using the appropriate conditions as |ust described for the cycllsMlon of a compound of 
gonorol formula (II) (The Fischor-lndolo Synthesis, B. Robinson, p 488 . Wiley 1982). In this embodiment 
compounds of gonoml formula (II) may bo formod as Intormodlatos and they may either bo Isolated prior to 
cyclisation or rooctL-d in situ lo form the doslrod compounds of general formula (I). 
40 Compounds of gonorol formula (II) may, If desired, be Isolatod as Intormodlatos by reacting a compound of 
formula (ill), or o salt or protected derivative thereof with a compound of formula (IV) or a salt or protected 
derivative thereof. In a suitable solvent, such as an aqueous alcohol (e.g. methanol) or an aqueous other (e.g. 
d'oxon) and ot a tomporaturo of, for example, from 20 to 30"C. If an acotal of J compound of formula (IV) Is 
used it may bo nocossary to carry out the roactlon In the presence of on acid (for example, acetic or 

45 ^ThoTJ^ of general formula (ill) ore novel compounds and form a further ospoct of this invention. 
The compounds of general formula (III) may bo prepared using conventional methods for preparing a 
hydrazine, for example reduction of the corresponding nltro compound to form the amino derivative, by 
catalytic hydrogonntion, followed by roactlon with sodium nitrite In the prosonce of a mineral acid (e.g. 

50 hydrochloric nclri) m form a dlnzonlum salt which is then reduced, e.g. with stannous chloride, to the desired 
hydrazlno of formula (ill). „ 
A further general process (B) for preparing compounds of general formula (I) comprises reacting a 

compound of gcnorol formula (V) : 
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(whoroln Y Is n readily dlsplacoablo group) or a protoctud dorlvatlve thoroof, with a compound of formula 

This displocomont rooctlon may convonlontly bo carrlod out on those compounds of gonorol formulo (V) 
whoroln the substituont group Y is a halogon atom (o.g. chlorine, bromlno or Iodine); a group OR h whoro OR 0 65 
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is 'or example, an acyloxy group (which may be derived from a carboxylic or sulphonic acid) such as an 
ac'eioxy. chloroacetoxy. dichloroacetoxy. mfluoroacetoxy orp-nitrobenzoyloxy.p-toluenesulphonyloxy or 
methanesulphonyloxy group; or a group &R'R"R~I. where R'. R" and R™, which may be the same or d.fferent 
each represents a C,., alkyl group and f represents an anion such as a halide ion e.g. a chloride, bromide or 

10 mavb e camedoutatatem P eratureof.forexample,-10to+150X/preferably20to50C. 

of o compound 0 ( formula (.^herein Q 1. a hydroxyl group (or a protected derivative thereof) under 

20 £om P ou^ IV) whoroln Y represent, a group NR'R"R~E S may be prepared from the 

corresponding tertiary amino by reaction with an alkylating agent, for example as described In general 

Pr Compound°. r Tgenorol formula (I) may alto be prepared by another general process (C) Involving 
26 roductlon of a compound of gonornl formula (VI) ; 

R 1 R 2 NS0 2 A 1 >. _ 

1 2 ^ v^.^ ^ (121 ) 
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26 



36 bolng roducod to form tho group A, 

° G^',? wIE ITX^'^W. m. ,.,ul,.d gfoupAlneludo „„..p.ndl«, » M «u....d „~p. 
".^.'i A»'.'" ..o W . ™V »• '•«"•' b, r.dud.h ..«. which PLC. ..p.-.- 0. 
40 Trp^»r.7^S "h. „.o U p All. includ. «c.,..p.nd.n, 

™ 

4, "'^p,.. o. ..Pup. ,.p....»..« h» .h. .-f .mjj.n; »™» W^,'".^^ 

tho proaonco of a cololyst o.g. 10% pollBdlum on >™bon. b0 proporod by roductlon of a 

The required NRjR< group whoroln ™ d °' defined) In tho 
nltrllo (CHR^.CHRoCN or on oldohydo (CHRj).CHR.CHO (wnoro n». n» onu * o.u h 

Tp^« <or propane . compound of formal. , <l> whoroln R, ond/or f J ; I. other than 

hydrogen, Is roduc.lvo .Ikyl.ilon of tho corresponding comp— R, and/oH q , fl 
hydrogen, with on appropriate aldohydo or a kolono (e.g. | 8 methyl) tho 

suitable reducing agent. In some Instances (o.g. for ( h ° thus formed 
oldohydo (o.g. formoldohydo) may bo condonsod with tho primary amino ana 
65 may Bubaoquonily bo reduced using a suitable reducing agent. 
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The required NR 3 R 4 group wherein R 3 and/or R 4 are other than hydrogen may also be prepared by 
reduction of a corresponding amide, for example AlkNR 3 COR 4 ' (where R 4 ' is as previously def.ned). 

Tne reduction may be effected by conventional methods, for example by catalytic hydrogenation or 
using a reducing agent such as an alkali metal or alkaline earth metal borohydride or cyanoborohydrlde 
5 metal hydride. The reduction may conveniently be effected in an organic reaction medium which may 
comprise one or more solvents. Suitable solvents include alcohols e.g. ethanol or propanol; cycl.c eters e.g 
dioxan or tetrahydrofuran; acrylic ethers e.g. diethylether; amides e.g. dimethylformamide; and esrers e.g. 
ethyl acetate, and nitriles e.g. acetonitrile. . .u 

It will be appreciated that the choice of reducing agent and reaction cond.t.ons will be dependent on the 
10 nature of the groups W and A 1 . 

Suitable reducing agents which may be used in the above process for the reduct.on of compounds of 
formulYv. wherein W represents, for example, thagroupsTNO:, AlkN 3 . (CHR 6 ).CHR a CN. (CHRs).CR 6 =NOH. 
CH(OH)CHR 9 - NR 3 R 4 (where T, R 5 and R. and x are as previously defined) Include hydrogen m the presence 
of a metal catalyst, for example Raney Nickel or a noble metal catalyst such as platinum, p annum ox.de. 
1 5 palladium or rhodium, which may be supported, for example, on charcoal, kiese guhr or alum.nla. In the 15 
case of Raney Nickel, hydrazine may also be used as the source of hydrogen. This process may convenient./ 
be carried out in a solvent such as an alcohol e.g. ethanol; an ether, e.g. dioxan or tetrahydrofuran; an 
amide, e.g. dimethylformamide;or an ester e.g. ethyl acetate, and at a temperature of from - 10 to + 50 C. 

20 Pr The ra reduclion p^roce^s may also be effected on compounds of general formulo (VI) wherein W represents, 
for example, the groups TN0 ? . CH(OH)CHR fl NR 3 R 4 or COCHR. (where T, R 8 and Z are as previous y defined), 
using on alkali metal or alkaline earth metal borohydride or cyanoborohydrlde e.g. sodium or calcium 
borohydride or cyanoborohydrlde which process may conveniently be earned out In an alcohol such as 
propanol or ethanol. or a nltrlle such as acetonitrile. and at a temperature of from 0 to 100 C, preferably 50 

25 to 100-C. In some instances the .eduction using a borohydride may be carried out In the presence of 
cobaltous chlori Mo. , , , tma 

Reduction of compounds of general formula (VI) wherein W represents. <or example, the groups TN 0j . 
AlkN,. AlkNR 3 COR 4 '. CHR n C0Z, (CHR 6 ),CR fl - NOH. CHfOHlCHR.-NR^. -COCONR3R, and COCHRcZ 
(whoroln T, R 4 \ R 6 , R„. 2 and x ore as previously defined) may alio be carried out using dlborane or a metal 

30 hydride such os lithium aluminium hydride, Thli process may be carried out In a solvent, for sample, en 
oLr .uch as tetrahydrofuran. ond conveniently at a temperature of from - 10 to + 1Q0X. preferably 50 to 

'particular embodiment of general procea. (C) Include, the reduction of a compound of , general formula 
(VI) whtfroln W I. the group CHR 0 CN, for example, by catalytic reduction with hydrogen In the presence of a 
36 cetalys. -uch as palladium on charcoal or rhodium on alumina, optionally In the P">°nce of an -mine 

HNRjR 4 , or, to produce 0 compound wherein R, and R 4 are both hydrogen, using lithium aluminium hydride 

In tho obnonco of on omlno, , . . 

Sultoble reducing ngont. which may bo uiod In tho roductlon of tho group A' Include hydrogen In the 
presence of 0 rrmtal catalyst. Appropriate metal calalyita and condition! for the process are a* described for 

40 'T. «SCmr.S^..rm.d..l. compound, of genera, formu.a (VI, may be prepared by one .ogous 
methods to those described In U.K. Published Patent Application No. 2036310 and A Chemistry of 
Ho,o,ocYcHc Compound. • Indole. Part II" Chapter VI edited by W.J. Houlihan (1972) Wiley lnler.eK.nc. New 
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46 ^compound of general formula (VI) whoroln W I. the group AlkNHCOfV may be prepared by acyloiton of 
tho corresponding unsubstlluio.l omlno using conventional techniques, m ,,,„,vii 
Tho Flschor-lndolo cycllsotlon procoss may bo employed to proparo a compound of general formula (VI) 
whoroln W Is tho group ICHR.I.CHR.CN or CHR,CHR.N0, In conventional manner 
A compound of formulo (VI) whore In A 1 Is nn nlkenyl group containing 2 to 6 carbon atoms may bo 
BO prepared by reacting a corror.pondlng 6-halo iminlo of gonoral formula (VII) : ™ 



whoroln W Is os dollnod for gonoral formula (VI) and 

60 Hal Is 0 halogen atom e.g. bromine or Iodine, with an appropriate alkono of formula 

R 1 R I NSO J (CH J )„CH -CH 3 (whoroln p represent, xero or 1 to 3) In the presence of a cetalys such 0, • 
palladium (II) .all. for example the acetate and a pho.phlno e.g. trlpheny pho.phlno or tr \. B . olylpho.phlno. 
loge.her with e tortlory nitrogen base such as trlo.hvlamlno or trl-n-butylam Ine. The .action may 
conveniently bo effected In a solvent, e.g. acetonitrile. methanol or d methylformam do 0 nd at n 

6B tomporaii.ro of from 75 to 160"C. Alternatively, compound, of formulo (VI) may be prepared by reaction of an 
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appropriate indole-5-carboxaIdehyde of general formuta (Villi) : 



OHC(CH 2 )q 




(2IE) 



10 



15 



20 



25 



wherein W is as defined for general formula (VI) and q^s an Integer of 1 to 4, 
with for. example, a suitable dialkylphosphonate, using standard conditions. 

Compounds of gonorai formula (1) may bo prepared by another general procosa (D) which comprlsos 
roactlng an Indole of gonorai formula (IX) : 



XS0 2 A 




AlkNR 3 R 4 



(IX) 



wherein X represents a leaving group with an amine of general formula (X) : 



1MH 



(X) 




Examplos of suitable leaving groups X In the compound of general formula (IX) Include a halogen atom 
(e.g. a fluorino, chlorlno or bromine atom) or a group OR;, where R 7 ropresonta a hydrocarbyl group such as 
on oryl group, e.g. p+ionyl. Tho arv 1 may bo unsubstltutod or substituted by one or morn substltuents such as 
30 hologon otoma; or nltro; cyano; amino; alkyl o.g, methyl; aftoxy e.g. mothoxy; acyl, e.g. acetyl and 

olkoxycar bonyl o.g. othoxycarbonyl groups, Tho leaving group roproicntod by X Is preferably a phenoxy 
group. 

Tho rooctlon Is convonlontly carrlod out In tho prosonco of a solvent and may be effoctod In an aquoo-us or 
non-aquoous reaction medium. 

Tho rooctlon medium may thus comprise ona or mora organic solvents, such as other*, .e.g. dloxen or 
lotrohydrofuran; amldos o.g. N.N-dlmothylformamldo or N-mothylpyrrolldono; alcohols o.g. mothanol or 
othnnoi; ostors o.g. othyl ocotnto; nltrllos o.g. ncotonltrllo; hologonatod hydrocarbons o.g, dlchtoromothano; 
and tortlory aminos o.g. trlothylomlno or pyridine, optionally In Iho prosonco of wotor, In some cosos tho 
amino of formuln (X) mny Itsotf sorvo os tho solvonti 

If doilrod tho nmfnoiysls may bo effected In tho prosonco of a base, such as a tortlory amino (o.g. 
trlothylomlno or pyr Idlno); *in ofkoxldo (o.g. sodium t'butoxlde) or a hydride (o.g. sodium hydrldo). 
Tho rooctlon mny convonlontly bo offoctod at a tomporaturo of from - 20*C to ♦ 160"C. 
Tho compounds of gonprol formula (IX) ore novotcompounds and constitute a further oopoct of this 
Invention. Thoy posscus polont and soloctlvo vasoconstrictor activity, os described obovo for compounds of 
gonorai formula (I). 

Tho Marling materials of general formulo (IX) whoroln X roprosonts a group OR; may bo proparod, for 
oxomplo by reduction of a compound of gonorai formula (XI) 



35 



40 



XS0 2 A 



W 



(XI) 



H 



(whoroln W is oo defined for gonorai formula VI)) or a aaU or protoctod dorlvatlvo thoroof, 
Tho reduction mny bo carrlod out In analogous mannorto tho gonorai procoos (C) and oxomplos of suitable 
groupi W and dotoiln of reaction conditions aro glvon In connection with tho gonorai procosa (C). 

A compound of formula (IX) whoroln X roprosonts a halogen atom may bo proparod, for oxomplo by 
roactlng tho corresponding sulphonlo acid dorlvatlvo or a salt thoroof with a hologonotlng ogont such as o 
phoaphorus hnlldo or oxyholldo In an Inort organic aolvont t.g. phosphorus pontochlorldo In dlchloro- 
mothnno. A sulphonlc acid of formulo (IX), whoro X Is OH, may bo proparod for oxomplo by odd or boao 
cotolyBod hydrolysis of on ostor of formulo (IX) (I.e. a compound whoroln X roprosonts tho group OR;). 

Compounds of gonorai formulo (XI) may bo proparod by analogous methods to those doscrlbod In U.K. 
Published Patent Application No. 2035310 and "A Chemistry of Heterocyclic Compounds ■ Indoles Port II" 
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Chapter VI edited by W.J. Hamilton (1972) Wiley Interscience, New York, as well as our copending U.K. 
Patent Application No. 8315564. 

According to a further general process (E) a compound of formula (I) according to the invention, or a salt or 
protected derivative thereof may be converted into another compound of the invention using conventional 
5 procedures. 

For example, a compound of general formula (I) wherein one or more of R,, R 2 , R 3 and R 4 are alkyl groups 
may be prepared from the corresponding compounds of formula (I) wherein one or more of R 1# R 2 , R 3 and R 4 
represent hydrogen atoms, by reaction with a suitable alkylating agent such as a compound of formula R X L 
where R x represents the desired R lf R 2 , R 3 or R 4 group and L represents a leaving group such as a halogen 

1 0 atom or a tosylate group, or a sulphate (R x ) 2 S0 4 . Thus, the alkylating agent may be for example and alkyl 
halide {e.g. methyl or ethyl iodine), alkyl tosylate (e.g. methyl tosylate) or dialkylsulphate (e.g. 
dimethylsulphate). The alkylation reaction is conveniently carried out in an inert organic solvent such as an 
amide (e.g. dimethyiformamide), an ether (e.g. tetrahydrofuran) or an aromatic hydrocarbon (e.g. toluene) 
preferably in tho presence of o base. Suitable bases Include, for example, alkali metal hydrides, such as 

15 sodium or potassium hydride, alkali metal amides, such as sodium amide, alkali metal carbonates, such as 
sodium carbonate and alkali motal alkoxidos such as sodium or potassium methoxide, ethoxide or 
t-buioxide. When an alkyl halide is employed as the alkylating agent the reaction may also be carried out in 
the presence of an acid scavenger such as propylene or ethylene oxide. A catalyst such as tetrabutylammo- 
nium fluoride may also be employed. The reaction may be conveniently effected at a temperature of - 20°C 

20 to * 100°C. 

Compounds of formula (I) wherein Ri represents a C 3 . fl alkenyl group, R 2 represents a C 3 . 6 alkenyl, 
phon(Ci. 4 )olkyl or C b .z cycloolkyl group and /or one or both of R 3 and R 4 represents propenyl may bo prepared 
similarly, using on appropriate compound of formula R*l or (RJjSOjt, 
According to onothur gonoral process (F), a compound of general formula (1) according to the invention, or 
26 a salt thoroof mov bo prepared by subjecting a protected derivative of general formula (I) or a salt thereof to 
reaction to romovu tho protecting group or groups. 

Thus, at an earlier stage in the reaction sequence for the preparation of a compound of general formula (I) 
or o salt thereof it may hove been necessary or desirable to protect one or more sensitive groups in the 
molocule tu ovoid undesiroblo sido reactions. For example It may be necessary to protect the group NR 3 R 4 , 
30 wherein R 3 ond/or R 4 reprosenis hydrogen, by protonatlon or with a group easily removable at the end of the 
roaction soquenco. Such groups may include, for example, aralkyl groups, such as ben2yl, diphenylmethyl or 
trlphonylmothyl; or ocyl groups such as N-bonzyloxycarbonyl or t-butoxycarbonyi or phthaloyi. 

In somo cosos, it may olbc bo doslroblo to protoct the Indole nitrogen wl.th, for example, an aralkyl group 
such as benzyl. 

35 Subsoquont cloovogo of the protecting group or groupi may be achieved by conventional procedures. 
Thua on orolkyl group such as benzyl, may be cleaved by hydroganoiysls In the presence of a catalyst (e.g. 
palladium on charcoal) or sodium and liquid ammonia; an acyi group such as N-benzyloxycorbonyl may be 
romovod by hydrolysis with, for example, hydrogen bromido In acotlc acid or by reduction, for example by 
catalytic hydrogotuitlon. Tho phtholoyl group may be removed by hydrazlnolysla (e.g. by troatmont with 

40 hydrnzlno hydrate) or by troatmont with o primary amine {o,g, mothytamlnc). 

Aa will bo o pproclfltod, in some of tho gonoral processes (A) to (E) described previously it may bo 
nocoBsory or donlroblo to protoct any sonaitlvo groupi in the molecule as Just described. Thus, a reaction 
atop involving doprotoctton of a protected dorlvotlvo of general formula (I) or o salt thereof may bo carried 
out aubsoquonttoonyoftho previously doscrlbod procossbs (A) to (£). 

46 Thus, according to o furthor nnpoct of the Invention, tho following rnoctions (G) In any approprloto 
sequence may if nocossary and.or dosirod bo carried out subsequent to any of tho procossos (A) to (E) ; 
(!) romovnl ol any protnctlng groups; and 

(II) conversion of a compound of gonoral formula (I) or a salt thoreof Into a physiologically accoptoble salt 
or solvate (o.g. hydrolo) thoroof. 
50 Where it is desired to Isolate a compound of the invontlon es a physiologically acceptable solt, for oxomplo 
os on odd addition salt, this may bo ochlovod by treating the free base of general formula (I), with an 
Appropriate acid (o.g. succinic or hydrochloric acid) proforobty with an oqulvotont amount in a suitable 
solvent (o.g. aqueous othonol). 
Tho starting materials or Intermediate compounds for trn preparation of the compounds according to this 
55 Invontlon may bo prepared by conventional mothods analogous to those described In U.K. Publlshod Potent 
Appllcotlon No. 2035310. 

As well os bolng omployod as the last main atop In the preparative sequence, the general methods 
indicated obovo for tho preparation of tho compounds of the Invention may also be used for the introduction 
of tho dosirod groups at on intormodlato stogo In the preparation of tho required compound. Thus, for 
80 oxomplo, tho roqulrod group at tho 6-posltlon may be Introduced either before or after cycllBatlon to form tho 
Indole nucleus. It should thoroforo bo appreciated that In such multi-stage processes, tho soquonco of 
rnncllonn nhoulc) bo chosen in ordor thnt tho reaction conditions do not affoct groups present In tho moloculo 
which nro doolrod In trio flnnl product. 

Tho Invontlon Is furthor lllustrolod by tho following oxomplos, All temperatures ore In C. HyMo' is u 
65 filtration old. Roactlviats oro 4ml stout-walled glass viols with a screw cap and teflon-toced disc, suppllod by 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 




■ mm 

mm 

■ Sc: 

pfe 




GB 2 150 932 A 



10 



15 



20 



Chapter VI edited by W.J. Hamilton (1972) Wiley Interscience, New York, as well as our copending U.K. 
Patent Application No. 831 5564. 

According to a further general process (E) a compound of formula (I) according to the invention, or a salt or 
protected derivative thereof may be converted into another compound of the invention using conventional 
procedures. 

For example, a compound of general formula (I) wherein one or more of R 1( R 2 , R 3 and R 4 are alky! groups 
may be prepared from the corresponding compounds of formula (I) wherein one or more of R,, R 2 , R 3 and R 4 
represent hydrogen atoms, by reaction with a suitable alkylating agent such as a compound of formula R,L 
where R K represents the desire.d R 1t R 2 , R 3 or R 4 group and L represents a leaving gro-up such as a halogen 
atom or a tosylate group, or a sulphate (R x ) 2 S0 4 . Thus, the alkylating agent may be for example and alkyl 
holido (e.g. methyl or ethyl iodine), alkyl tosylate (e.g. methyl tosylate) or dialkylsulphate (e.g. 
dimethylsxjlphate). The alkylation reaction is conveniently carried out in an inert organic solvent such as an 
amide (e.g. dimethylformamide), an ether (e.g. tetrahydrofuran) or an aromatic hydrocarbon (e.g. toluene) 
preferably in the presence of a base. Suitable bases include, for example, alkali metal hydrides, such as 
sodium or potassium hydride, alkali metal amides, such as sodium amide, alkali metal carbonates, such as 
sodium carbonate and alkali metal alkoxides such as sodium or potassium methoxide, ethoxide or 
t-butoxide. When an alkyl halide is employed as the alkylating agent the reaction may also be carried out in 
the presence of an acid scavenger such as propylene or ethylene oxide. A catalyst such as tetrabutylammo- 
nium fluorido may also bo employed. The reaction may bo conveniently effected at a temperature of - 20 rt C 
to HOC'C. 

Compounds of formula (I) wherein R, represents a C 3B aikonyl group, R 2 represents a C 3 . fl alkenyl, 
phen{C,.,)alkyl or C 5 . 7 cycloolkyl group and /or one or both of R 3 and R 4 represents propenyl may be prepared 
similarly, using an appropriate compound of formula R^ or (R*) 2 S0 4 , 

According to another general process (F) ( a compound of general formula (I) according to the invention, or 
26 a salt thereof may bo propared by subjecting a protected derivative of general formula (I) or a salt thereof to 
reaction lo romo.'n tho protecting group or groups. 

Thus, nt on onrllor stngo In tho rohctlon soquonce for tho preparation of a compound of gonornl formula (I) 
or n unit thuroof It may havo boon nocossary or donlrablo to protect one or moro sensitive groups In tho 
moloculn to ovoid undoslrablo sldo rooctlonB. For oxamplo it may be necoaaory to protoct tho group NR 3 R 4 , 
30 whoroln R 3 nnd/or R 4 roprosonta hydrogen, by pronation or with a group easily removable at the end of the 
reaction aoquonco. Such groups may Include, for example, aralkyl groups, such as benzyl, dlphenylmethyl or 
uiphenylmothyl; or acyl groups such as N-bonzyloxycarbonyl cr t-butoxycarbonyl or phthaloyl. 

In some coses, it may ol.^o bo desirable to protect the Indole nitrogen with, for example, an aralkyl group 
such aa benzyl. 

Subsequent cloovago of tho protecting group or groups may be achieved by conventional procedures. 
Thus on aralkyl group such as benzyl, may bo cleaved by hydrogenolysls In tho proeence of a catalyst fo.g^ 
pollndlum on charcoal) or sodium and liquid ammonia; an acyl group auch as N-beruyloxycarbonyl may bo 
romovod by hydrolysla with, for oxamplo, hydrogon bromide In acotlc acid or by reduction, for oxamplu by 
catalytic hycirogunntlon. Tho phthaloyl group may be removed by hydrailnolyala (e.g. by treatment with 
hydrazine hydruio) or by troolmont with o primary amine (e.g. methylamlno}. 

As will bo opprcciotod, In somo of tho general processes (A) to (E) described previously U may bo 
necessary or desirable to protect ony aonaltlvo groups In the molecule aa Just doscrlbod. Thus, a reaction 
stop Involving doprolection of u protected derivative of general formula (1) or a salt thereof may bo carried 
out subsoquont to any of tho previously described process-es (A) to (E). 

Thus, according to o further nspact of thtJ Invention, tho following reactions (Q) In any appropriate 
soquonco may If nocossory and/or doslrod bo carrlod out subsoquont to ony of tho procossos (A) to (E) : 

(I) removal of ony protoctlng groups; and 

(II) convorslon of a compound of general formula (I) or a salt thoreof Into a physiologically acceptable salt 
or uolvuto (o.g. hydrolo) thoroof. 

Whoro it is doslrod lo Isolate a compound of tho Invention aa a physiologically accoptoblo salt, for oxomplo 
n 3 on ncld addition oalt, thin moy bo ochlovod by treating the free base of gonorol formula (I), with an 
appropriate ncicl (o.g. succinic or hydrochloric odd) preferably with an oqulvolont amount In a suitable 

solvent (o.g. nquooua othanol). . 

Tho starting mntorlnls or Intermediate compounds for tho preparation of tho com P ou ^ 8 ^ c ^ rd J n ^ p°, th , 
invention mny bo proporod by convonllonol mothoda analogous to those dobcrlbod In U.K. Published Patent 
Application No. 2035310. 

As woll ns boing omployod as tho lost main step In the preparative sequence, the general methods 
indicated above for tho preparation of the compounds of the Invention may also be used for tho introduction 
of the desired groups at on Intermediate stage In tho preparation of the required compound. Thus, for 
example, tho required group nt tho 5-posltlon moy be Introduced either before or after cyclisatlon to form tho 
Indole nucleus. It should thoroforo bo appreciated that In such multi-stage procossos, tho soquonco of 
reactions should bo chosen In order that tho reaction conditions do not affect groups present In tho moloculo 
which nro desired In tho flnol product. ( 

Tho Invention la furthor Illustrated by tho following examples, All temporaturos aro In C. Hyflo la a 
filtration old. Rooctlvlala ore 4ml stout-wallod glass vials with a screw cap and toflon-facod disc, supplied by 
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Pierce and Warriner (UK) Ltd. Chromatography was carried out either in the conveniental manner using silica 
gei (Merck, Kieseigel 60, Art. 7734) or by 'flash' chromatography (W. C. Still, M. Kahn and A. Mitra. J. Org. 
Chem. 2923, 43, 1 978) on silica (Merck 9385) and thin layer chromatography (t.l.c) on silica (Macherly-Nagel, 
Polygram) except where otherwise stated. The following abbreviations define the etuent used for 
5 chromatography and t.l.c. 5 

(A) Methylene chloride-ethanol-0.88 ammonia 50:8:1 

(B) Methylene chloride-ethanol-0.88 ammonia 100:8:1 

(C) Methylene chloride-ethanol-0.88 ammonia 60:8:1 

10 (D) Methylene chloride-ethanol-0.88 ammonia 25:8:1 10 

(E) Methylene chloride-ethanol-0.88 ammonia 200:8:1 

(F) Methylene chloride-elhanol-0.88 ammonia 750:10:1 

(G) Methylene chlorlde-ethanot-0.88 ammonia 40:10:1 

(H) Ether-cyclohexane 1:1 
15 (I) Methanol-chloToform 5:95 

(J) Ether 

(K) Methylene chlorine-ether 1:1 

(L) Methylene chloride-ethanol-0.88 ammonia 75:8:1 

(M) Isopropyl acetate 
20 (N) Ethyl acotatu-ether 1 :1 

(O) Methylene chlorido-othanol-0.88 ammonia 83.5:15:1.5 

(P) Acetic ocld-othyl acetate 1:99 

(Q) Ethyl acetato-cyclohoxano 1:1 

(R) Chloroform-methanol 50:1 
25 (S) Chloroform-mothonol 19: 1 

(T) Mothyleno chid .do-othanol-0.88 ammonia 150:8:1 

(U) Mothylono chlorldo-oihonol*0.88 ammonia 89:10:1 

(V) Potroioum othor (bp60-80 a ) -othylocotato 2:1 

(W) Cyclohnxono-othor 2:1 
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Intermodule* wore routinely chocked for purity by t.t. o, employing U.v. light for detection and spray 
roagont. such a. potassium permanganate (KMn0 4 >. In addition Indolio Intermediate, 
spraying with aqueous coric su-ohoto |Co lv ) and trvptamlnoa by .praying with a lolutton of lodoplotlnlc acid 

35 <IP Pf!>°on ('HVn U ucl^n?m O0 noik rosononco (n.m.r) spectra were obtained either at SOMHi uelng aVerlan 35 
EM 390 Instrument or at 250MHz using Q Brukor AM or WM 250 Instrument, s - slnglot. d - doublet, 
t - t rl plot, q - quortol and m «■ multlplol. 

40 N-Mothyh4-n/tobonianoothanosufphonAmid* hydrate (4:1) , 
A solution of 4-nltrobonwnoolhanoaulphonyl chloride (O.Bg) In mothylono chlorldo (BOml) wop oddod 

dropwlso, over o period of 0.25h, to o rapidly ollrrod, Ico-cold mixture of 40% aquoou. mothylomino (4ml) In 

mothylono chlorldo (20 ml). Further portions of 40% aquooui mothylornino (1ml) wore oddod after stirring 

the suspension at 0* for a further 1 h and O.Bh respectively. Tho au.pen.lon wa. then atlrrod at 0 for a further 
45 0.6h. before ovaporntlng under reduced pro.suro to afford a aolld (ca 7,0q>. Thla material w« If »uf-tod with 

water (100ml) and tho solid colloctod by filtration, waihod with petroloum-other (b.p. 60- 80 ) (BOml) and 

drlod to present tho UUo compound as a powder (5.46g) m.p. 126*129*. 

Anolysls Found: C.43.35; H.4.9; N.1 1-1 

C B H„N,04S.0.2BH,0 roquiros C, 43.45; H.6.1; N.11.3%. 



45 



Propnrntlon 2 

4-Am/no-N-mQthy/bonionoothitno$utphon*m/do . ,. u.^.^Mnmllwttii 

A solution of tho product of Proportion 1 <7.9g) In othanol (150ml) and dlmethylformamldo (10ml) was 
addo to c °pro educed suspension of 10% palladium oxide on charcoal (I.Og, B0% aquoou. paste) In othanol 

55 (BOmfj and hydrogonotod at atmospheric pro..uro. After 2.7Bh a further portion of catalyst ( 1 -0g) w» ^ciod 
and tho hydrogonatlon continued for another 2h. A total of 2.14 1 of hydrogen wo. absorbed The co *« V^t 
solvent were removed, by filtration and rotary evaporation respectively, ami tht residual soHd (SgJ.extrocted 
with boiling ethyl ucotate (3x 50ml). The combined hot extract! wore filtered and evaporated to 
under reduced prossuro to produce a solid. Thio materiel waa triturated with potroloum-ethor (b.p. 60-80 ) to 

00 proeont tho titto compound as a powdor (5.2g) m.p. 10M05V 
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Preparation 3 

4-Hydrazino-N-methylbenzeneethanesuJphonamide hydrochloride 

The product of Preparation 1 (1.0g) suspended in water (6ml) was treated with cone, hydrochloric acid (10 
ml) which precipitated the hydrochloride sail. The mixture was then«cooted to -5° and treated with sodium 
nitrite (0.38g) in water (2ml> and stirred for 50 minutes keeping the temperature below -5". The suspension 
was rapidly filtered to remove unreacted starting material and the filtrate added slowly to stannous chloride 
(5.0g) in cone, hydrochloric acid (10ml) at -5°. The solution was allowsd to warm to 20° with vigorous 
stirring and the precipitate that formed v/as collated and washed with ether (50 ml) to give the title 
compound (1 .2g, 66% pure) as a powder. T.l.c. (A) Hi 0.8 (IPA) 
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Preparation 4 

4-f2-(3-Cyanopropylidene)hydrazinoJ-N-methyf'benzeneethanesufphonamide 

To a filtered solution of the product of Preparation 3<0.6g, 67% pure) in water (13ml) and dilute 
hydrochloric acid (2N, 0.25ml) was added 3- cyanopropanai, dimethyl acetal (0.23g) and the resulting 
IB solution stirrod ol room lemperaturo for 24h. The precipitated solid was filtered off, washed with water 15 
(2 x 30ml), diethyl othor (50ml) and dried to glvo the title compound as a powdor (0.3g), m.p. 96-97°. 

Preparation 5 

3*(Cyanomuihyl)-N-methyl- IH-indotG'd-ethanosutphonamfde 
20 A suspension of the product of Preparation 4 (0.25g) In polyphosphate ester (2.5g) and chloroform (5 ml) 20 
was heated ot reflux for 5 min and then poured onto Ice. The resulting suspension was stirred for 20min then 
extracted with chloroform (4 x 10ml). The extract was washed with 8% sodium bicarbonate (10ml) and water 
(10ml), dried, filtered and evaporated to give an oil (0,35g). This oil was chromatographed (J) to give the title 
compound (0.06g) as an oil. T.l.c. (J) Rf 0.5 <u.V.). ' 
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Example J 

3-(2-Aminoothyl}'N-mothyh1±l-fndolo-S-6thQnesulphondmlde hemfsuccinate 

Method 11} t tt t J _„ 

A solution of tho product of Preparation 3 (1.019g) In methanol (25ml) and water (5ml) was stirred at 50 

30 ond 4-chlorobutnnol dlmothylacotal (0.117g) won added. After stirring for 0.75h at 50° a further portion of 30 
4.chlorobutannl dlmothylacotal (0.1 1 7g) was added ond stirring at 50° continued for another 0.75h. The 
solution was nd|ustod to pH4 by adding ammonium acetate (0.3g) and refluxed for Bh. Solvent was removed 
by ovaporotlon undor roducod prossuro and tho rotfcJua treated with saturated aqueouB potassium 
corbonoto solution ( 1 5ml) ond oxtroctod with ethyl acetate (4x50ml). The oxtracts were dried (MgSOJ ond 

36 concontrotod to a gum (O.OOg). This material wao chromatographod (B), (C) to glvo the tryptamlno froe boao 35 
nn o gum (O.072g) ( which was takon up In hot Isopropanol (2ml) and treated with a hot solution of succinic 
odd (0.01 51 g) In hot Isopropanol (0.6ml). After adding absolute alcohol lea. 1.0mi) to the boiling mlxturo tho 
solution wos allowed to cool. Tho solid thot crystallised out wao collectod tiy filtration, washed with 
nnhydrouB othor nnd drlod to pro&ont the tltlo compounds* a powdor (0.046g) m.p. 133-138". 

40 Analysis Found: C,50.8;H,6. 1 ;N,1 1 .4 

C 0 H,oN 3 0 2 S.O.&C4H 0 04.0.1C 3 H M 0.075H 2 0 requires: C,B1 .1 jH.B.BjN.I 1 .7% 

N.m.r.MCD 3 SOCn a )2.86(3H,B>W6^H^^ 

7.5(4H,m,oromotlc). 

45 Example 2 45 
N-MothYh3'l2'(mothylamino)ethyll1JtL'lndoh-6'ethanoaulphonamlda compound with succinic acid and 

water {6:4:3} 

A solution of (ho product of Preparation 5 (0.45g) In ethenolic mothylamlne (25% w/v ( 25ml) was 
hydrogonntod ovor 10% palladium oxide on charcoal (0.8g, 60% aqueous paste) pre-reduced In othonol 

50 (5ml). Tho catalyst was romovod by filtration through 'hyflo' and the filtrate concontratod to glvo o gum 60 
(0.45g) which was dissolved In hot Isopropanol (5ml) and treated with a solution of succinic acid 0,093g In 
methanol (0.5ml). A thick gum precipitated out. The reaction mlxturo waa concentrated In vacuo (co. 1 ml of 
Bolvont). Tho solvont was docontod off ond tho residual gum was triturated with diethyl etr\or (3 x :25ml) to 
glvo o solid which was filtered off ond drlod to give the title compound as a powdor 0.33g, m.p. 62-65 . 

55 AnnlyBla Found: C,62.5;H,G.8;N,1 1 .0 

C l4 H 7( N3O ? S.O.06C 4 H o O 2 .0.6H 2 O roqulros C,52.3;H,7.2;N,10,9%. 
nmr Bpnclrum ogrood with thot of Example 3. 
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Example 3 

N-Methyl-3-(2'(methylamino)ethylhW''mdole-5-ethanesulphonamide hydrochloride 

In a similar manner to Example 2 the product of Preparation 5 (0.70g) was hydrogenated, filtered and the 
filtrate concentrated te give a gum (0.7g) which was purified by flash chromatography (T. 3cm dia. col}. The 
5 resulting gum (0.3g) was extracted with ethyl acetate (20ml). filtered and treated with an excess of ethereal 
hydrogen-chloride. The soJid was collected by filtration, washed with ether (25ml) and dried (15h. 20°, 
vacuum pistol) to give the title compound as a powder, (0.24g) m.p. 151-154°. 
Analysis Found: C,49.3;H,6.6;N,1 1.8. 

C M H 21 N 3 O2S,HCI.0.5H ? 0.0.07C 4 H a O 2 requires C,49.3;H,6.8;N, 12.1 . 
10 nmr 6 (CD 3 SOCD 3 )2.50 <3H ( sNH/We) 2.66 (3H. s S0 2 NH/WeJ 2.9-3.5 (8H, mCH 3 CH 2 SQ 2 HH andCH 2 CH 2 NH) and 
6.9-7.5 (m aromatic). 

Example 4 . . . 

3- (2-AminoethylhN-(phenylmethyl)- W-indole-5-ethanesulphonamide, compound with creatinine, sulphuric 

15 acid and water (1 : 1 : 1 : 1) 

(i) 4-Nitro-N~(phenylmethyl)benzeneethanesu!phonamide ... 
Benzyiamine (9.83ml) in duchloromethane (10ml) was added dropwise to an ice-cold, stirred solut.on oi 

4- nitrobenzeneethanesulphonyl chloride (7g) in dichtoromethane (250ml). After 18h the ^ "ctlon mixture^ 
was was' 

20 recryst 



obenzeneethanesulpnonyt cmonae \/gi m uiuiiurumouiaiio t*.^...,,. .~ - - 

vashed with water (3x40ml), brine (3x25ml), dried (Na 2 S0 4 )and evaporated to dryness and the product 
stallised from isopropanol (50ml) to give the title compound as needles (6g), m.p. 125-127'C. 



(ii) 4-Amino-N-{phenylmethyl)benzeneethanesulphonamide 

A suspension of tho product of Stage (i) (1 1g) in methanol (120ml) was hydrogenated over pre-reduced 
10% palladium oxide on charcoal (50% aq. paste, 2g) al room temperature and pressure until hydrogen 
25 uptake (1 .99/ ) teased. The catalyst was filtered off and the filtrate evaporated to dryness to give a solid 
which was purified by < -ystallisation from methanol to give the title compound as a solid (3.2g) m.p. 
109-111°. 

T.l.c. (E)Rf 0.4 (Ce' v ). 

?0 (iii) 4-HydrazinO'N-(phQnyimethyi}benzeneeth8nesulphonam!de, hydrochloride 

A solution of sodium nitrite (0.25g) In we<er (1 .9ml) w^s added to d cold su 8 penslon of tne product of Stage 
(ii) ( 1 g) in a mixture of cone, hydrochloric acid (7.5ml) and water (4.5ml) keeping the temperature below 
-5-C This mixture wag stirred a. -5° for 50mln and the remaining I0 |ld removed by filtration. The Ice-cooled 
filtrate was then added slowly to a solution of stannous chloride dlhydroto (3.6g) In cone, hydrochloric acid 
'35 (7.5ml) keeping tho temperature below 0°. After the addition the mixture waa stirred at room temperature for 
3h and tho solid collected, washed with diethyl other (3x50ml) and dried to give the title compound** a 
powdor (0.46g), 
T.l.c. (B) Rf 0.43(IPA). 

(Iv) 3.(2-AmlnoothYlhN-U>htmYlmothYlhW compound with creatinine, 

sulphuric acid and wotor ( ! : f : 1 : 1) inn m *r«\ 

4-Chlorobutenal dimethyl ocotal (0.18g) was added to o stirred solution of the product of Stag* (Hi) (0.46g) 
in a mixture of othonol ( 18ml) and water (4.5ml) and tho mixture heated at reflux for 2h. The cooled mixture 
was evaporated to dryness and tho residue chromotographed twice (A) to give tho tryptamlno as an oil 
(70mg) which was dissolved In a boiling mixture of olhanol (6.8ml) and water (0.7ml) and treated with an 
aqueous solution of crooilnino and sulphuric acid (1 :1, 2M, 0,1ml). On cooling the title compound was 
dopoaitod as a Bolld (96mg) m.p, 217-220" (softens at 210°). 
Analysis Found; C,47.0;H.5.9;N, 1 4.2. 

C, 0 H 21 NjO ? S.C<H,N 3 O.H 3 SO4.H 2 O roqulroa C.47.1 ;H,6.8;N,14,3%. 
N m.r MCD 3 SO^ 
7. 5(m, aromatic). 



40 



45 



60 



55 ItL (I) A suspension of 10% palladium oxide on carbon (0.8g of a 50% P»«" "I'J wato, n hano 
(5ml) was prohydroflonatod for 20mln. To thl 8 was added ti.e product of Preparation 6 (0.40g) n •<h™°"« 
othylamlno (25ml) and tho resulting suspension was stirred for 2h at 20'. The suspension was filtered 
through hylic and tho filtrate concentrated In vocuo to give an oil 0.33g> which was ^om-logr.phod iw co 
ID) to give tho triptamlno as an oil (0.1 14g). The oil waa dissolved In abao ute ethano <2ml) and 1 10 thl v«» 

60 added succinic acid I22.5mg) In ethanol. The crystals wore collected by filtration to give tho title compound 
(70mg) m.p. 148-150". 
Analysis Found: C,54.5;H,7.1 ;N,10.9 

r h m n n c*c*H«0. 0 5H->0 roauires C54.1 ;H,7.2;N,1 1 .1%. 
G6 3.AiBH.m t NHS0 7 CH ? CH„ nnd C// 7 CW,NH)6.9-7.B(4H l m I aromatic). 
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Method (II) 

(i) N-l2~(5l2-l(MethYlamino)suIph0nYl]ethYl]'1&-indo!-3-Yl}ethylJacetamide 

A solution of the product of Example 1 (0.3oJ in anhydrous tetrahydrofuran (15ml) was treated with acetic 
anhydride (0.084ml) and stirred at room temp, for 1.5h. The resulting solution was then evaporated to 
dryness and the residue dissolved in ethyl acetate (20ml). The ethtyl acetate solution was washed with 
aqueous 8% sodium bicarbonate (20ml) and then with water (10ml) dried and evaporated under reduced 
pressure to produce a gum <0.45g). This material wa* chromatographed (A) to give the title compound as a 
gum (0.389g). 
T.l.c. (A) Rf 0.6. 

(ii) 3-/2-(Ethylamino)ethy/J'N-methyl-m-indofe-5-ethanesulphonam/dehemisuccinate 

A solution of the product of Stage (i) (0.3g) in anhydrous tetrahydrofuran (THF) (16ml) was added to a 
stirred mixture of lithium aluminium hydride (0.353g) in THF (20ml) under an atmosphere of nitrogen. The 
resulting suspension was stirred for 2h at reflux and then allowed to stand overnight at room temp, before 
refluxmg for a further Ih. After cooling the reaction (Ice-bath), water (10ml) was added and the resulting 
mixture filtered through hyflo. The filtrate was extracted with ethyl acetate (4 x 25ml) and the extracts dried 
(MgSCU) and evaporated to produce a gum (0.187g). This material was chromatographed (A) to give the free 
base as a gum (0.1 2g). A solution of the free base (0.1 2g) in hot absolute alcohol (2ml) was treated with a 
solution of succinic acid (0.0229g) in methanol (0.75ml). The resulting solution was evaporated to dryness to 
yield a foam which was triturated with anhydrous ether to present the title compound as a hygroscopic foam 
(0 068g) m.p. 65-75°, shown by n.m.r. and t.l.c.(B,Rf 0.25) to be identical with the product of Method (I). 
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Example 6 ■ - 

3-(3-AminopropyI}-N-methyl-1±f'indole-5'ethanesulphonamide compound with oxalic acid and ethanol 

25 (J: 1.2:0.83} 

(1) 3-l3-(l3-C>'hydro-!,3-dioxo'^isoindot-2-yl)propyl]-N*methyf-1&^^ 

A mixturo of tho product of Preparation 3 (68% pure; 2.5g) and 2-{5 ( 5-dimethyoxypentyl)-1 W-isolndole- 
1,3(2W)-diono (83%puro; 3.1 5g) in 10% aqueous acetic acid (200ml) was stirred at room temperature for 
175h and then at reflux for 3.5h. The mixture was allowed to cool, extracted with chloroform (3x 100ml) and 
30 the combined extracts washed with 2N hydrochloric acid (100ml) and 2N sodium carbonate (100ml), dried 
(Na 2 SO fl ) and concentrated in vacuo. Short-path column chromatography (F, 1 5cm dia. col.) of the re.s.dual 
gum (4.33g) afforded a solid (0.43g). Crystallisation of this solid from a mixture of chloroform and methanol 
(1:1. 10m!? gave the title compound as a solid (0.25g) m,p. 169-169.5° 
T.l.c. (F) Rf 0. 19 (Co lv ). 

35 

(ii) 3-(3-Aminopropyf)-N-methyt- 1 H-indole-S-ethanesulphonamide compound with oxalic acid and ethanol 

(1:1.2:0.83) /OCA . 

Hydrazine hydrate (0.34ml) was added to a refluxing suspension of the product of Stage (i) (250mg), jn 
ethanol (10ml), the resultant solution stirred for 4h ( and then allowed to cool. The suspension was 

40 concentrated in vacuo and tho residual solid partitioned between 2N sodium carbonate (25mi) and ethyl 

acetate (3 x 25ml). Tho combined organicextracts were then dried (Na 2 S0 4 ) and concentrated m vacuo. Flash 
column chromatography (G, 1cm, dla. col.) of the residue (1 lOmg) afforded a gum (98mg) which was 
dissolved In rofluxing obsoluio ethanol (3ml) end a solution of oxalic acid (30mgJ In absolute ethanol (0.5ml) 
was added. Tho gummy suspension was warmed gently to obtain a solution and allowed to cool with 

45 stirring. Tho resultant suspension was filtered, and the solid washed with absolute ethanol (3x 1ml) and 
dried in vacuo at 50° for 18h to give the title compound** a solid (1 10mg) m.p. 160-1 62° (softens > 98 n ) 
Analysis Found: C,49.2;H,6.85; N,9.6.C H H 2 tN 3 0 2 S.1 .2C a H a O 4 .0.83C 2 H 6 O requires C.49.1 ;H.6.5;N,9.5%. 
N.m.r. MCD 3 SOCO 3 )1.90(2H.m ( CH 2 C^CH 2 NH 2 ).2.82{3H ( d,/VfffNHSO 2 i,2.73 and 2.82(4H,t and 
t f CW ? CH 7 CA/ 7 NHj),2.95-3.3(4H,m ( NHS0 2 C/y,CW 7 ) i 6.9B-7.45(4H ( m f aromallc). 

50 

Examplo 7 

3.(2-Aminopropyl)-N'methy/'JJi-mdole-5'GthanesuiphonamldG hydrochloride 
(i) 4-Nitropontanal 

To a cold solution of acrolein (45ml) and nltroethane (1 20ml), in ether (750ml) was added a solution of . 
55 tri-n-butylphosphine ( 1 5 drops) in other (60ml) so that the temperature did not exceed - 8 The reaction was 
rtirrod for a further 30min, methyl iodide (2 drops) was added and the ether was removed by eva porat.on in 
vacuo at 40". Tho residue was purified by column chromatography (H) to give an oil (6.7g) which was distilled 
ot 130-135". 3mmHg to givo the title compound as an oil (1.5g), 
T.l.c; (H) Rf 0.3 (KMnOJ 
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(ii) N-MethYf-4-l2-(4-nitropenryfidene}hydrazino/benzeneethanesutphonamide 

To a filtered solution t>f the product of Preparation 3 (3.678g of 67% purity) in water {20mD was added 
dropwisc 4-nitropentanal (1 .5g) and the reaction was monitored by t.l.c. The reaction mixture was extracted 
with chloroform {200ml), dried (MgSOJ and evapotated in vacuo to give the title compound (2.8g) as an oil 
which was us*ed without further purification in the next stage. 
T.l.c. (I) Rf 0.4 (Ce ,v ) 

t i i i ) N-Methyl-3-(2-n itrop rop yl) - W- in dole-S-ethanesufphonam id a 

A solution of the product of Stage (ii) (2.8g) polyphosphate ester (28g) and chloroform (50ml) was heated 
at reflux for 5min and then poured onto ice (100g). The resulting suspension was stirred for 30min. and 
extracted with chloroform (3 x 1 00ml). The organic extract was washed with 8% sodium bicarbonate solution 
(2 x 100ml), water (2 x 1 00ml), dried (MgSOJ filtered and evaporated to give an oil (5.2g). The oil was purified 
by flash chromatography (J, 8cm dia. col.) to give the title compound (0.47g) as an oil. 
T.l.c. (J) Rf 0.8 (KMnOa, IPA) 
Analysis Found: C,51 .5;H,5.6; N.I 2.7. 
C| 4 H 19 N 3 CUS required C.51 .7;H,5.9; N,1 2.9. 

(iv) 3-(2-Aminopropyl}-N-methyl- 1 j±indole-5-ethanesulphonamide hydrochloride 

A solution of the product of Stage (iii) (0.43g) in ethanol (50mt), was hydrogenated over pre-reduced 10% 
palladium oxide on charcoal (0.4) for 75.5h at atmospheric pressure and temperature. The reaction was 
filtered and evaporated in vacuo to give an oil (0.27g) which was chromatographed {A, 3cm dia. col.) to give 
the tryptamine as an oil (0.23g). A solution of the oil In ethanol (5ml) was treated with ethereal chloride (pH3), 
the salt filtered off and dried to give the title compound as a solid (0.2g) m.p. 211-212°. 
Analysis Found: C,S0.4;H,6.7;N,1 2.2. 
C M H 2 iN 3 O ? S.HCI.0.18H 2 O roquiros C,50.2;H,8.7;N,12.5. 
N.m.r.MCD 3 SOCD 3 )1.19{3H,d.CH-CrV J ),2.64^ 
CWrC/Y p SO ? NH), 7*7. b5(5H,m, aromatic "+ NHS0 2 ) 

Example 8 . . . 

3-(2-Aminoethyl)-N,N-dimethyl-1H-indole-5'ethane$ulphonamide compound with creatinine add sulphuric 

acid (1:1:1) 

(i) 2'{1H'indol'5-yl)~N,N-dimethylethenesulphonamide 

A mixture of 5-bromoindole (7.7g), N,N-d^m«thylethenesulphonamlde (5.3g) triethylamine (15ml). 
acetonltrile (5ml). palladium (II) acetate (0.35g) and trl-o-tolyphosphihe (0.95g| was heated at 100°C In an 
autoclave for 3h. The resulting cooled mixture was partitioned between hydrochloric acid <2N. 300ml) and 
ethyl acetate (2 x 1 50ml). The combined extracts were dried (Na 2 SOJ end evaporated in vacuo. The residue 
was purified by 'flash' chromatography (V. 7cm col.) to give the title compound as a crystalline solid (3.Bg) 
m.p. 148-150°C. 

(ii) N-N-Dimethyl- W-indofe-5-ethanesulphonamlde 

A solution of iho product of Stogo (I) (3.8g) In ethanol (400ml) waa hydrogenated at room temperature and 
pressure over 10% palladium oxide on charcoal (50% aq. pasta, 0.5g), for 2h. The catalyst was filtered of and 
roplocod with o frosh batch (50% aq. paste, O.Bg) ahd hydrogonatlon continued for a further 1h. Tho catalyst 
was f lltorad off and tho filtrate evaporated In vacuo to give a solid (2.8g) which was recrystalHsed from o 
mixture of ethyl acetate and hoxane to give the title compound as a solid (2.0g) m.p. 125-127°. 

(iii) 3-l(Dimethyl8mino)methyll-N,N-dimethyt-1t±'lndote-5-ethanesu!phonamide 
A solution of the product of Stage (ii) (0.8g) In acetonitrile (40ml) containing N.N- 

dimethylmethylencemmonium chloride (0.6g) was stirred at room temperature for 3h. The resujt.ng solution 
was partitioned between sodium carbonate (2N. 50ml) and ethyl acetate (2x50ml). The organic extracts were 
dried (Na 7 S0 4 ) and evaporated in vacuo to give a solid. Trituration with ether gave the title compound as a 
solid (0.9g) m.p. 156-159°. 

(iv) 3-(Cyanomethyt)'N,N-dimethyt-1J±-indofe-5'ethanesulphonamide 

lodomethane (1.1 mi) was added to a stirred solution of the product of Stage (iii) (2.7g) in dry 
dimethyisulphoxide (30ml) and the resulting soluttoA stirred at room temperatur^ for lOmin. Potassium 
cyanide (2 7g) was ad<1ed, and the resulting mixture stirred at room temperature overnight. The mixture was 
partitioned between sodium carbonate (2N. 300ml) and ethyl acetate (2 x 100ml). The combined extracts 
wore dried (Na ? S0 4 ) and evaporated in vacuo to give an oil which was purified by 'flash' chromatography (J, 
5cm col.) to give the title compound as a solid (1.3g) m.p. 105-107°. 
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(v) 3-(2'AminoethYl)-N,N-dimeihyl- W-indole-S-ethanesufphonamide, compound with creatinine and 
sulphuric acid (1:1:1) 

A solution of the product of Stage (iv) (0.2g) in ethanol (40ml) containing concentrated hydrochloric acid 
(0.1 ml) was hydrogenated at room temperature and pressure over 10% palladium oxide on charcoal (50% 
aq. paste. 0.2g) for 24h. The catalyst was filtered off. and the filtrate evaporated in vacuo to give an oil. The oil 
was partitioned between hydrochloric acid <2N, 20ml) and ethyl acetate (20ml). The aqueous layer was 
Gasified (Na 2 C0 3 ) and extracted with ethyl acetate (2 x20ml). The combined extracts were dried (Na ? S0 4 ) 
and evaporated in vacuo to give the tryptamine as an oil (0.05g) which was dissolved in a hot mixture of 
ethanol (9ml) and water (1ml). and a solution of creatinine In sulphuric acid (2M. 1:1 0.C3ml) added. Filtration 
of the cooled mixture gave the title compound as a solid (0.05g) m.p. 223-225' (dec). 
Analysis Found: C,39.9;H.6.2;N,1 5.85; 

CuH^N^OyS.C^H^O.HjSO^HpO requires C.39.9;H,6.3;N,15.5% 

N.m.r. MCD J SOCD.,)2.82(6H.s.SO ? NMo ? i.2.9-3.4(8H,m,CH J CHjSO J N and CH ? CH ? NH 7 ),7^ 
7. 55(4H,m, aromatic). 

15 

Example 9 

3-(2-{Dimethylamino)ethyl}-N-methyl- 1 H-indote-5-ethanesutphonamide, compound with creatinine, 
sulphuric acid and water ( 1:2: 1.5:2) 

A solution of the product of Preparation 5 (0,4g) in ethanolic dimethylamine (33% w/w. 25ml) was 

20 hydrogenated at room temperature and pressure over pre-reduced 10% palladium oxide on charcoal (50% 
aq. paste, 0.7g) for 3h. The catalyst was filtered off and the filtrate concentrated in vacuo to give an oil 
(0.35g), which was purified by flash chromatography (B, 8cm dla. col.). The resulting oil (0.25g) was 
dissolved in hot ethanol (20ml) and water (2.5ml) and treated with an aqueous solution of creatinine and 
sulphuric acid (1.1, 2M, 0.4ml) and cooled to 5°to deposit the. title compound as a solid (0.22g), m.p. 193-197°. 

25 Analysis Found: C.38.2;H,5.6;N,17.0. 

C l5 H ?3 N 3 O 2 S.2C 4 H 7 N 3 0.1.5H 2 SO 4 .2H 2 O requires C,38.45;H,6.05;N,1 7.5%. 
n.m.r characteristics agreed with those in Example 10. 
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Example 10 

30 3-{2-(Dimethylamino)ethyll'N-methyt- IH-indofe-5-ethanesufphonamide hydrochloride 

Method (I) w u M 

A suspension of 10% palladium oxide on charcoal (14g, 50% paste with water) In ethanol (100ml) was 
prohydrogenatod for 20min. To this was added the product of Preparation 5 (8g) In ethanolic dimethylamine 
(33% w/v, 400ml) and the resulting suspension stirred for 18h at 20° under an atmosphere of hydrogen. The 

35 suspension was filtered through hyflo and evaporated to give an oil (8.4g) which was purified by flash 
chromatography (8cm dia. col.) to give the tryptamine as an oil (6.0g). The oil was extracted with diethyl 
ether (2 1 ) and ethyl acetate (200ml) to leave a residue (0.5g) which was discarded. The organic extracts were 
combined ovaporatod in vacuo and dissolved In analar ethyl acetate (300ml). Ethereal hydrogen chloride 
wns oddod dropwiao with rnpld stirring. The resulting crystals wore collected by filtration, washed with other 

40 (100ml) nnd driutJ ot 60" for 16h to give the tftlo compound (5.5. g) m,p. 137-139" 
Analysis Found: C,51.8;H,6.7:N,1 1.9. 
C 16 H 23 N 3 0 2 S.HCI requirosC,52.1;H,7.0;N,12.15. 

N.m.r. (CD 3 SOCD3)2.65(3H.d,/WeNHSO2) ( 2.84(6H ( s i NMa 2 ) # 3.0-3.45|8H i m l C^C/y*NMe 2 and * 
NHS0 7 CH?CH 2 ). 7.0-7. 6(5H,m, aromatic + NHS0 2 ). 

45 

Method (11) 

(i) 5'{2-f(Methy!amino)sufphonyJethyf/-1tt-indole-3-6cetic acid 

A solution of the product of Preparation 5 (0.3gJ in ethanol (15ml) and water (15ml) containing potassium 
hydroxide ( 1 .5g) was heated at reflux for 18h. cooled and the ethanol evaporated in vacuo. The rescue was 
50 partitioned between hydrochloric acid (2N, 50ml) and ethyl acetate (2 x 50ml). The combined extracts were 
dried (Na ? S0 4 J and evaporated in vacuo. The residue was purified by 'flash' chromatography (M, 3cm dia. 
col.) to give the title compound as an oil which crystallised on standing (0.1 g) m.p. 1 23-1 25°C. 



65 



60 



(ii) 3-(2-Hydroxyethyl}-N-methyh lJ±-indole-S-ethanesulphonamide 

A solution of the product of Stage (i) (1 ,0g) In dry tetrahydrofuran (THF, 50ml) containing lithium 
aluminium hydride (1 .0g) was heated at reflux, under nitrogen, for 6h. The resulting mixture was cooled and 
excess reducing agent decomposed by adding excess 10%aq. THF. The resulting mixture was partitioned 
between sodium carbonate (2N. 50ml) and ethyl acetate (2 x 60ml). The combined extracts wore dried 
(Na 2 SOJ and evaporated in vacuo to give an oil which was purified by 'flash' chromatography (N, 4cm dia. 
col.) to give the title compound as an oil (0.35g) 
T.l.c. (N) Rf 0.4 (Co' v ) 
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(iii) 3-f2-(Dimethytamino/-N-methyf- Ifrindole-S-ethanesulphonamide hydrochloride 

A solution of triphenylphosphine (0.44g) in tetrahydrofuran (THF, 3ml) was added, in one portion, to a 
solution of N-bromosuccinimide (NBS, 0.3g) in THF (5ml) giving a precipitate. A solution of the product of 
Stage (ii) (0.39g) in THF (10ml) was added, and the mixture stirred at room temp, for 18h. A solution of 
5 dimethylamine (33% w/v in ethanof, 20ml) was added, and the resulting solution stirred at room temp, for 3 5 
days then evaporated in vacuo and the residue partitioned between hydrochloric acid (2N. 25ml) and ethyl 
acetate (2 x 25rr>!). The aqueous layer was basified (Na 2 C0 3 ) and extracted with ethyl acetate (2 * 25mt). The 
combined extracts were dried (Na 2 S0 4 ) and evaporated in vacuo to give an oil which was purified by 'flash' 
chromatography (A, 4cm dia. col.) to give pure free base as an oil (0.08g). This oil was dissolved in absolute 
10 ethanol (5ml) acidified with ethereal hydrogen chloride, and diluted with dry ether to precipitate the title 10 
compound as a hygroscopic solid which was shown by n.m.r. and t.l.c. (A, Rf 0.4) to be identical with the 
product of Method (I). 

Method (III) 

15 (i) 4-{2-f4-(DimethyfaminoJbu(yfidene/hydrazinoJ'N-methylbenzeneethanesufphonamide 15 
4,4-Dimethoxy-N,N-dimethylbutanamine (0.87g) was added to a solution of the product of Preparation 3 
(2.0; purity ca 65%) in water (40ml), 2N hydrochloric acid (2.2ml) was added, and the mixture (pH-1.5) was 
stirred at room temp, under nitrogen for 4h, Further acatat (180mg) was added, and stirring was continued at 
room temp, for 1h. The mixture was basified with 8% aqueous sodium bicarbonate (20ml) and extracted with 

20 chloroform (3 v 70ml); the aqueous layer was saturated with sodium chloride and oxtracted again with 20 
chloroform (3 x 1 20ml). Tho combined organic layers were dried (MgS0 4 ) and evaporated to give an oil 
(2.25g). A sample (11 3mg) of the oil was purified by flash chromatography {U, 2cm dia. col.) to give the title 
compound as an oil (71mg) 
T.l.c. (U)Ftf 0.4 (IPA) 



25 



25 



(ii) 3-(2-(DimethY?amino)ethYll-Nwethyh{hrindoIe-5'ethanesulphonamide hydrochloride 

Tho product of Stage (i) (2.1 g) was heated under reflux with polyphosphate ester (10.5g) In chloroform 
(40ml) with stirring under nitrogen for 8 min. The mixture was poured onto Ice, stirred for 1 .75h ( basified - 
with 2N sodium carbonate ( 100ml), and extracted with chloroform (3 x 250ml). The organic layers were 
30 dried (MgSO,,) and ovaporotod to give an oil (1.96g). Partial purification by flash chromatography (0,3cm dia. 30 
col) gave an oil (0.726g); further purification by short path chromatography gave the pure free base also as 
an oil (0.56g). Tho oil was warmed with analar ethyl acetate (30ml), and a portion (12ml) of the solution was 
filtered and acidified with ethereal hydrogen chloride (to pH2). The resulting precipitate was washed by 
decanting with dry other and dried in vacuo (60% 17h) to present the title compound as a hygroscopic solid 
35 (1 29mg) which was shown by n.m.r. and t.l.c. (0, Rf 0.25) to be identical with the product of Method (I). 35 

Mothod(IV) 

(I) NJhDimethyl-5'l2-!(mothylamlno)sulphonylIethylh1H^indoi9*3*ecQtamlde 
A mixture of N,N'-carbonyi diimldaiole (0.67g) and the product of Method (ii) Stage (I) (0.9gi In freshly 
40 distilled totrahydrofuran (25ml) was stirred at room temperature for 1 h. The mixture was then cooled to 0°C 40 
and dimethylamine (2m!) addod. Aftor stirring (at 0°C) for 2h the solvent was removed under reduced 
pressuro. The rosUJue was chromatographed (P) to give the title compound as an oil (0.53g). T.l.c. (P) Rf 0.25 
(Ce ,v ) 

45 (ii) 3-l2-(Dimothylamino}8thylJ'N~methyt- 1hrlndole*5-ethanesulphonamido hydrochloride 45 
A solution of tho product of Stage (I) (0.15g) In freshly distilled tetrahydrofuran (5ml) was addod to a cold 
{0°) suspension of lithium aluminium hydride (87mg) In freshly distilled tetrahydrofuran (10ml) under 
nitrogon and tho mixture hoatod ot reflux for 2h. The cooled mixture was added to saturated potassium 
carbonate solution { 15ml) and tho organic phase separated. The aqueous phase was extracted with ethanol 

50 (20ml) and tho combined organic phases evaporated under reduced pressure to give an oil which was 50 
dissolved In absolute alcohol (1ml) and othreal hydrogen chloride solution (3ml) added. The solvent was 
removed by evaporation undor roducod pressure and the residue triturated with ethyl acetate- cyclohexane 
(1 : 1) to give tho title compound [0A^) m.p. 132-134°, which was shown by t.l.c. (B, Rf 0.1) and n.m.r. to bo 
Idonticat with the product of Mothod (I). 

55 

55 

Mothod (V) 

(i) {E)-2'(1H-indoh5-Yl)'N-methYlethenesulphonamido 

A mixture of 5-bromolndolo (6.6g), N-methylethenesufphonamfde (5,1g) palladium (II) acetate (75mg), 
tri-o-tolylphosphino (0.2g), trlothylamine (12ml), and acetonitrlle (5ml) was heated at 100° In an autoclave for 
60 3h Tho reaction mixture was cooled and partitioned between hydrochloric acid (1 N. 300ml) and ethyl acetate 60 
(2 x 150ml). Tho combinod oxtracts were drlod, (Na 2 S0 4 i and evaporated in vacuo to give an oil which was 
purified by 'flash' chromatography (Q, 7cm dia. col.) to give the title compound os a solid (2.3g) m.p. 
164-166°. 
. T.l.c. (Q) Rf 0.25 (Co' v ) 
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(ii) NMcthyl- I Hindole-5-othenesutphonamide 

A solution of the product ol Stage (i> I2.3g) in a mixture of ethyl acetate (30ml) and methanol 1 15m!) was 
hydrogenated at room temperature and pressure over 10% palladium oxide on charcoal (50% aq. paste. 
0.2g) for 4h until hydrogen uptake ceased (240ml). The catalyst was filtered off. and the filtrate evaporated m 
5 vacuo to give an oil which was crystallised from ethyl acetate to give the title compound as a sol.d ( 1 .8g) m.p. 
122-124°. 

T.l.c. (R)Rf0.4 (Ce' v ). 

(iii) N NDimethyr-S-(3//methy/aminolsul P honyf/ethy//-<i-oxo-]ti-tndole-3-acetamide 

10 Oxolyl chlorido (0.3ml) was added dropwise. under nitrogen, to a stirred solution of the product of Stage 
(ii) (0 7g) in tetrahydrofuran (30ml) and the resulting solution stirred at room-temperature for 1h. 
Oimethylamine gas was then bubbled through the solution for 10min. The resulting suspension was 
partitioned between hydrochloric acid (2N. 50ml) and ethyl acetate (2x50ml). The combined extracts were 
dried (Na,SO<).and evaporated in vacuo to give anoil which was purified by 'flash chromatography (S. 4 cm 

15 dia. col). The resulting oil was crystallised from a mixture of ethyl acetate and hexane to g.ve the title 
compound as a solid (0.4g) m.p. 151-153°. 

(iv) 3-/2-iOimethylamino)ethyl/-N-methyl- lhL-indole-5-ethanesulphonamide hydrochloride hemihydrate 
A solution of the product of Stage (iii) (0.3g) in tetrahydrofuran (30ml) containing lithium *"™"'V m . 

20 hydride (0.3g) was heated at reflux for 3h. cooled, and excess reducing agent decomposed by addition , o- 

10% aq THF The resulting mixture was partitioned between sodium carbonate (2N. 100ml) and I ethyl acetate 
(2 x 50ml). The combined extracts were dried (Na 2 S0<) and evaporated in vacuo to give an oil which was 
purified by 'flash" chromatography (A. 4cm dia. col.). The resulting oil (0.1 5g) was dissolved in absolute 
ethanol (5ml). acidified with ethereal hydrogen chloride and the salt precipitated by adding excess dry ether. 

25 The salt was filtered off. and dried in vacuo to give the title compound as a solid (0 12g). m.p. 86-92 ^ 

(softens at 62°C) -vhich was shown by n.m.r. and t.l.c. (A, Rf 0.4) to b* ident.cal with the product of Method (I). 

Method IVII A solution of the product of Example 1 as the free base (0.4g) In n-propanol (16ml), chilled in an 
ice-bath was treated with aqueous formaldehyde (-40% soln. 0.84ml) and the resultant suspension st.rred 
for 0.75h, under an atmosphere of nitrogen. Sodium borohydride (0.54g) was added and the resulting 
mixture stirred in an ice-bath for 2h. The suspension was treated with 2N hydrochloric acid <~6ml) and 
stirred for lOmin. The resulting mixture was evaporated to low volume (keeping tha l f m Pf"\ u :^. el ° W fl 50 1 
basified with 8% aq. sodium bicabornate solution (20ml) and extracted with ethyl acetate (5x 15ml). The 
combined extracts were dried (MgSO«)and evaporated to produce an , oil <0.3Gg) whchwas, =h'°m«to. 
graphed (B) to give the trytamlne as an oil (0.148g). Part of the oil (0.140g> in absolute ethanol (2ml) was 
freaked with excess ethereal HCI (4ml) and evaporated to dryness to leave a seml-solld which was triturated 
wUh anhydrou. e.her ,o present the title compound** a solid (0,1 g) m.p. 130-136 (softens at 128°) which was 
shown by n.m.r and t.l.c. (A. Rf 0.3) to be Identical with the product of Method (I). 

40 M lo°a srXlon of the product of Example 12 (146mg) In anhydrous tetrahydrofuran (15ml) at ambient 
temperature was added tetrabutylammonlum fluoride (0.99ml 1.0M solution In THF). After stirring at 
ambient temperature for a period of 40mln, propylene oxide (lOOu.1) was added ,oK ™'* ™ de 
(1 ml of 0.25M soln. in THF) and the mixture kept for 40mln at ambient temperature, hen Q^enchec w h 

45 aqueous sodium thiosulpha.o solution (20ml. 10% solution) and extracted w th et hy l ace ate (2 1 6ml). The 
organic ox.rac.s were dried (Na 7 SO,> and concentrated In vacuo. T.l.c. examination (D) of tJ^MCtlon 
mixture indicated the presence of the title compound W 0.50) which was identical with a sample prepared 
by Method (I). 

50 Example U 

3 l2-IDimoihYlamino)othYll-N-methyl- lJ±.lndole-5-ethanesulphonamide oxalate 

A ho. solution of .he produc. of Example 10 as the free base (0.13g) was treated w Ith oxal I B c d (40mg) In 
othnnol (2ml) rmd .he oxalate solt precipitated at once. Solvent wa. «vap° rated and the residual solid 
crystallised from hot mo.hnnol (10ml) to give Iho title compound as a solid (80mg) m.p. 19B-1S3 . 
55 Analysis Found: C.00.9;H,6.2;N,10.4. 

C l5 Hj 3 N 3 O 7 S.C,H 7 O 4 roquirosC.51.1:H.6.3;N,10.5%. 

T.l.c. (L) Rf 0.2 (IPA, Co). 
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Example 12 

3-l2-(Dimethylamino)ethylh 1H-indole-5~ethanesufphonamide oxalate 

A mixture of the product of Example 18 stage (v) f70mg) in liquid ammonia (15m/ ) was heated in an 
autoclave at 1 1CTC for 3h and then at 175X for an additional 2h. On cooling to ambient temperature. 
5 ammonia was allowed to evaporate off and the autoclave recharged with pyridine (2/ ) and liquid ammonia 
(1 5m/ ). After 14h at 1 55X. trve autoclave was cooled to ambient temperature and ammonia left to evaporate. 
The mixture was concentrated in vacuo and the resulting gum purified by flash chromatography to afford the 
product as a glass. (1 5.3mg) which was taken up in ethanol (G.25mO, filtered and added to a solution of 
oxalic acid (4.6mg) in ethanol (O'.Sm/ ). On concentrating in vacuo, a solid deposited, which was filtered, 
10 washed with ether and dried in vacuo overnight to afford the title compound. (5mg). 

N 'm . r .^M C D j SO C D 3) 2^83 (6H* s . N Me 2) ,3.0-3.4(8H,m, CH 2 Cft'j- N M e 2 and CH 2 CH 2 $0 2 ). 6.92{2H,br.S0 2 /Vtf,). 7.0- 
7. G(4H,m, aromatic). 

15 Exnmpfo )3- 

3f2-(Qimt}thyfnmino}othylj- IH-indolO'5-athanosulphonamldo 

(I) (Eh2-l3-iCynnomothYl)'1ti-indo!-5~yl]othonQSulphoni>mfdo 
A solution of othonosulphonomldo (428mg), 5-bromo-3.(cyanom«thyl)- W-lndolo <940mg), palladium II 

acetate (21 mg) tri-o-tolylphosphine (67mg) and dry trlethylamlne (1.1m/) In dry acetonitrlle (15m/ ) was 
20 heated in an autoclave at 130°C for 48h. On cooling to ambient temperature, the mixture was poured into 

water (30 m/ ) and extracted with ethyl acetate <3*30m/). The combined organic extracts were dried 

(MgSO<) and concentrated in vacuo. Flash chromatography (B) of the residue afforded a powder. 

Recrystallization (hexane-dichloromethane) afforded the title compound as a powder (550mg) m.p. 176-178 . 

25 (ii) 3-(Cyanomethyf)- JH-indofe-5-ethanesulphonamide 

A solution of the pi ^duct of stage (i) (443.6mg) in absolute ethanol (50m^) was hydrogenated at room 
temperature and pressure over pre-reduced 10% palladium oxide on charcoal (1 .30g, 50% aqueous paste m 
absolute ethanol, 30m/ ) for a period of 18h. The catalyst was removed by filtration through a sand-cehte 
pad which was then washed well with ethanol (200mY). The combined filtrates were concentrated m vacuo 

30 and'the residue purified by flash (B) chromatography to afford a viscous oil, which sohdified onmtur stion 
with dieihyl ether to afford the title compound as an amorphous powder. (260mg) m.p. 1 09-1 10 . 

(iii) 3-f2-(Dimethyiamino)ethylh1H-indole-5'ethanesu/phonamlde 
A solution of the product of stage" '(ii) (4,9mg) In ethanolic dlmethylamlne (33%, 5mM was hydrogenated at 
35 room temperature and pressure over pre-reduced 10% palladium oxide on charcoal (lOmg, 50 A aqueous 
paste .pro-reduced In absolute ethanol, 5m/ ) fur 14h. The mixture was filtered through a sand-celite pad, 
which was then washod with further quantities of ethanol (3x 10m/l and the combined filtrates 
concentrated in vacuo. Flash chromatography (A) of the residue afforded the title compound (3.7mg) which 
was shown by t.l.c, (A. Rf 0.22) and n.m.r. to be Identical with the product of Example 12. 

40 

Example 14 ' t 

3-l2'{Ethylmcthylatnino}ethylI'N-methyi-lE'fndolQ-5-ethanesulphonamide hydrochloride 

(i) N'Ethyfmethyl-5'f?-f{methylamino)sulphonyljethytJ' 1 H'lndofe-3-acetamido 

A solution of the product of Example 10 (II) stage (I) (0.7g) In dryletrahydrofuran (THF) (50m/) containing 
46 carbonyldiimidazole (O.Sg) was stirred at room temperature for 1h. N-Methylethylamine (2m/) was bdded, 
and the solution stirred at room temperature for 3h. The solution was partitioned between 2N hydrochloric 
acid (50m/ ) and othyl acetate (2 x 50m/). The combined extracts were washed with 2N sodium carbonate 
(50m/). dried (Na ? SOJ and evaporated in vacuo to give an oil. The oil was purified by 'flash' 
chromatography eluting with ethyl acetate to give the title compound as an oil (0.2g). 
50 T.l.c. othyl acetate (Co lv ) Rf 0.2. 

(ii) 3-l2-(Ethyimothylamino)athyfJ-N-methy/-1M-lndole^ 

A solution of the product of stage (I) (0.2g) In dry THF (50m/) containing lithium aluminium hydnde (0_ 2g ) 
was heated at reflux for 24h, cooled, and excess reducing agent decomposed by -addli or > of 10 « , ac . THF 

55 The resulting mixture was partitioned between 2N sodium carbonate (50m/ ) and ° thv '^^ 
The combined extracts were dried (Na 2 SO<) and evaporated in vacuo to give an ot\ wh '^^ 
ethanol (5m/), acidified with ethereal hydrogen chloride and the salt precipitated by adding excess dry ether 
(300 m/ ). The salt was filtered off and dried in vacuo to give the title compound as a hygroscopic solid. 
(0.08g) m.p. 95°-99"C 

00 Analysis Found: C,53.0;H,7.6;N, 1 1 .4. 

CH ? CH v NMo rind NCH 7 CH,),7.0-7,0(5H,m,aromotlc8 t- S0 7 NH). 
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Exempt 15 



N-Methyl~3-[2-(2-propenyfaminoJethylJ-l£l-indote-5-ethanesufphonamide oxalate 
(i) 5-/2-f(Methy/aminoJsulphony//ethylJ-N'(2-propenyt)'1H-indofe-3^cetamide 

A solution of the product of Example 10 (II) stage (i) (0.7g) in dry tetrahydrofuran (THF) <50m/ ) containing 
carbonyldiimidazole (0.5gi was stirred at room temperature for 1h. AHylamine {2mO was added, and the 
solution stirred at room temperature for 3h. The solution was partitioned between 2N hydrochloric acid 
(50m/ ) and ethyl acetate (2 * 50m/ ). The combined extracts were dried (Na 2 S0 4 ) and evaporated m vacuo to 
give an oil. The oil was purified by 'flash' chromatography eluting with ethyl acetate to give the title 
compound as an oil (0.25g) which crystallised on standing, m.p. 1 23-l25°C. 



(ii) 



15 



Example 18 

3-(2'(Dimethylnmino}ethylhN'mothyl- 1££-fndofe'5-ethanesulphonamtde 
45 (i)Phenyl 4-nitrobenzeethanesulphonaie „ tttran 
To a solution of 4-nitrobenzeneethanesulphonyi chloride (14.4g) In benzene (200m/ ) and tetrahydrofuran 
(THF) (5m/ ) was added phenol (5.5.g) and triethylamlne (8.5m/ ) on THF (20m/ ) with ice cooling and the 



resulting suspension was stirred at room temperature for 1h. The resulting mixture was washed with dilute 
hydrochloric acid (2 x 20m/ ), dried (MgSO<> and concentrated to an oil, which solidified on ^^'J^L 
50 solid was washed with ether (400m/ ) and alr-drled for 1 h to give the phenylsulphonate ( 1 1 ABgl A sample 
(400ma) was rocrystallised from ethanol (20mD to give the title compound as a solid (250mg) m.p. 90-91 



10 



15 



20 



) N-Methyh3l2'(2-pj-openylamino}ethylh 1H-indole-5-ethanesulphonamide oxalate 

A solution of the product of stage (i) (0.2g) in dry THF (50m<?) containing lithium aluminium hydnde (0.4g) 
was heated at reflux for 24h, cooled, and excess reducing agent destroyed by adding 10% aq. THF. The 
resulting mixture was partitioned between 5N hydrochloric acid (50mY) and ethyl acetate (30m/ ). The 
aqueous layer was basifiod (Na 2 C0 3 ) and extracted with ethyl acetate (2x50m/ ). The combined extracts 
were dried (Na 2 SO<) and evaporated in vacuo to give an oil <82mg), which was dissolved in ethanol ibmf). 
acidified with a solution of oxalic acid <25mg) in methanol (2mO and the solution evaporated m vacuo. 
Trituration with dry ether gave the title compound as a solid. (80mg) m.p. 105-108°C. 
Analysis Found: C,49.7;H,6.2;N.9.6. 
20 C 16 H 23 N 3 0 2 S.C 2 H 2 0<.1.5H 2 0 requires C,49,3;H,6.4;N,9.6%. 

N m r (free base) f ) (CD 3 SOCD 3 )2.65(3H,s,SO 2 NHMe) l 3.0-3,4(10H ( m,C/y 2 C^SO 2 and CH 2 CH 2 H and 
NCH 2 CH = ).5.17(2H,m,-CH = C// 2 ), 5.88(1 H,m, - Ctf =CH 2 ), 7.0-7.5(4H, m.aromatic). 

Example 16 t *c 

25 N-Methyl-3-f2-((phenyfmethylidene}aminojethylJ- 1}±mdoie*5-ethanesulphonamide 

A solution of the free base of the product from Example 1 (1-0g) in absolute ethanol UOmn containmg 
freshly distilled benzaldehyde (0.04g) and 3A molecular Bieves (0.5gi was stirred under nitrogen at reflux for 
2h and then at room temperature for 48h. The suspension was filtered through "hyflo" and the filtrate 
evaporated under reduced pressure to produce a gum (0.Q36g). Trituration with anhydrous ether presented 

30 tho title compound as a powder (0.01g) m.p. 146-148°, 

N.m.r.ftfCD 3 SOCD3/CDCI 3 )2.72(3H ( d ( SO2NHMfl)3.08-3.32(8H ( m l C^CH 2 -SO 2 andC/y,C^N-h 

6.3(1H f brq.SO ? /VH)7.38-7.7(CH t m ( N-CH-P/7 and lndolo-4)8,1 8(1 H f s,N - Ctf), 

Example 17 35 
35 3-(2'(Dimethyiamino)ethylhN-(2'propenYlh1Ji'indol-5'ethon6'Sulphonamide lt ^ _ . at . 

' A solution of the product of Example 1 8 stage (v) (30mg) and allylamine (2m/ ) In dry pyridine was heated 
to 100° in a "reactivial" for 36h. The cooled reaction mixture was concentrated m vacuo and purified by 
'flash' chromatography (A) to afford the title compound as a viscous oil (3.4mg). 

40 N m^ A McS^ 40 
5.32(lH,dci,Cfl" C^ 1 z-proton)5.9(1H ( ddt;c/y-CH J ),7.4(2H t br ( S0 2 NWandindole-4). 



(ii) phenyl 4-aminobenzeneethanQSulphonate hydrochloride 
To pro-reduced 10% palladium oxide (2g; as 50% paste with water) In ethanol (50m/ ) was added a 

55 suspension of the product of stage (i) dig) In ethanol (100mO and ethyl achate (200m/ ) which was 

hydrogenatod at atmospheric pressure and temperature for 2h, Hydrogen uptake was 1 .9/ . The catalyst was 
filtered off (Hyflo), washed with more ethanol (250m/'), the solvent evaporated and the residual oil dissolved 
in chloroform (200m/ ). Ethanolic hydrogen chloride was added to the solution (to pH1 ) and the title 
compound precipitated as a solid (3.1g) 

60 T.l.c. methylene chloride Rf 0.25 (Ce* ) 



30 



45 



19 



GB 2 150 932 A 19 



(iii) Phenyl 4-hydrazinobenzeneelhanesutphonate hydrochloride 

To a suspension of the product of stage (ii) (1 g) in cone, hydrochloric acid (10m/ ) and water (10m/ ) was 
added sodium n.irite (0.46g) in water (2m / ) at -5° (ice-salt bath). More water was added (20m/ ). the 
resulting suspension filtered and the filtrate added to a solution of stannous chloride (6.68) in cone. 
5 hydrochloric acid (10m/ ) at - 5'. The mixture was stirred at room temperature for 16h. The resulting solid 
was filtered off. washed with ether (50m/ ) and air-dried for 30 min, to give the title compound (0.51 g) 
contaminated with inorganic material. This was used in the next step without further pur.f .cation. 
T.l.c. (A) Rf 0.75 

10 (iv) Phenyl 4-l2-H-(dmiethy/ a mino)butylidcnojhydrazinoJbem 

A suspension of the product of stage (iii) (0.5g) and 4 1 4.dime.hoxy.N.N-drmethylbutanamlne (0 6g) In 
water (10m/) and dilute hydrochloric acid (2N; 5m/; pH 1) was stirred at room temperature o. • 2h. The 
resulting solution was saturated with potassium carbonate a/id extracted wi th ethyl acetat W^Om'") [he 
extract was dried and evnporn.ori to give the title compound as an oil (0.33g) which was used In the next step 

15 without further purification. 
T.l.c. (A) Rf0.5(Ce lv . IPA) 

(v) Phenyl 3-/2-(dimcthylomino(ethylJ- 1 H-indole-S-ethanesulphonata . H..,»fi„„ 

The product of stage (iv) (0.33g) in polyphosphate ester (3.3g) and chloroform (8m/) was heated a reflux 

20 for 10 min. poured onto ice (20g) and neutralised with solid potassium carbonate , The , aquoou. ' Jyerwas 
extracted with chloroform |4x,6mM, the extracts combined, washed with brine (2 x 10m/ ). dr ec I and 
evaporated. The residue was chromatographed (B) to give the slightly Impure product as an ol D ig). A 
small sample (15mg) was re-purified by preparative layer chromatography (L. 20x20cm; 2mm) to give the 
pure title compound as nn oil (7mg) 

25 T,l,c. (A) Rf 0.5 {Co ,v . IPA) 



' The pfoduToV stage Iv, <70mg) In a saturated so.utlon of me.hy.amlna , In pyridine m» < I was ^..ted at 
100" in a "reactivia." for 1 .5h. The mixture was concentrated and the residual oil purified by column 
30 chromatography (B) to give tho title compound as an oil (7mg>, which was shown by n.m.r. and t.l.c. (B. Rf 
0.3) to bo identical with ihu producl of Exomple 10 method (J). „ nn ,,. pn 
Tho following oxomplo. Illu.traio pharmaceutical formulations according to the nvenllon. eonta.nlng 
a.U.dlmo.hylomlnolo.hy.l.N-mc.hvMH.Indolo.B.ethanosulphonamidu hydrochloride a. the active Ingra- 
dlont. Other compound;, ol tho Invuntlon may bo formulated In o very tlmllor mannor. 
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Tablets tor ortil administration , 
Those may bo prepared by conventional methods such as direct compra«lon or wet granulation. 



Direct compress/on 



Active Ingrocilont 

Calcium hydrogon phosphato 

45 B.P.' 

Croscarmolloso sodium USP 
Magnesium stcarato. B.P. 



Comproasion weight 



mgttablet 


For20g Mix 


2.24 


0.448g 


95,28 


19.052g 


2.00 


0.400g 


0.50 


0.100g 


lOOmg 





50 



55 



10 



15 



20 



25 



mnner ^ mmuiua. ■ ■ ■« • > ** " ** *■ ■ ** 

bovollod odgo punchoa. into tablets with targot fill weight of lOOmg, 



■mm 
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B Wet granulation 



10 



Active ingredient 
Lactose BP 
Starch BP 

Pregelatintsed Maize Starch BP 
Magnesium Stearate BP 

Compression weight 



mg I tablet 

2.24 
151.5 
30.0 
15.0 
1.5 

200,0 



The active ingredient is sieved through a suitable sieve and blended with lactose, starch and 
pr^gelatinised maize starch. Suitable volumes of purified water are added and the powders are granulated. 
After drying, the granules are screened and blended with the magnesium stearate. The granules are then 
15 compressed into tablets using 7mm diameter punches. 

Tablets of other strengths may b© prepared by altering the ratio of active Ingredient to lactose or the 
compression weight and using punches to suit. 

Tho tablets may bo film contod with suitable film forming materials, such as hydroxypropyl mothylcoMu- 
lose, using standard tochniquos. Alternatively the tablets may be sugar coated. 



20 



Capsutos 



26 



30 



Active ingrodlont 
■Storch 1500 
rvwignenlum Stearate BP 



28.00 
174.00 
1.00 



Fill Weight 200.00 
• A form of dlroctly compressible starch. 



Tho oc.lvo Ingrodlont Is alcvod 9 nd blended wllh (ho exclplenlB. Tho mix l> filled Into ■In 
c*p...lee uilno iulmblQ machinery. Other dooeo mey be prepared by elterlnp the fill welQh. en-J if naceo.ary 

36 changing tho enp&ule size to suit, 



Syrup 



40 



40 



Active ingredient 
Buffer 
Flavour 
Colour 
PfOBorvatlve 
Thickening ngoni 
Sweetening agent 
Purified Water 



mgt&mf do»e 
28.00 



to 



5,00ml 



»0 Tho naive, mgrodloni. buffer, flavour, colour, preservative, thickening agent end 

dlMolvocJ In .cmn wnior , the polullon Is *d|ustou to volume end mixed. The syrup produced is clarified by 



filtration. 



SuMponnton 



50 



Active Ingrodlont 
Aluminium monootoorote 
Swootonlng agent 
Flavour 
Colour 

Froctlonotod coconut oil 



to 



mgtsml doso 

20.00 
78.00 

OB roqulrod 
B.OOml 



10 



15 



20 



25 



30 



36 



40 



45 



50 



55 



00 
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The aluminium monoslearate is dispersed in about 90% of the fractionated coconut oil. The resul mg 
suspension is heated to 1 1 5=C while stirring and then cooled. Thesweetenlng agent, flavour and colour are 
added and the active ingredient is suitably dispersed. The suspension is made up to volume with the 
remaining fractionated coconut oil and mixed. 



Tablet for buccal administration 



10 Active ingredient 

Lactose BP 

Sucrose BP ™' 7 
Hydroxypropylmethytcellulose 

— 1.5 



mgitabtet 

2.24 10 



15 



Magnesium Stearate BP lb 1& 

Compression weight 200,0 



The active ingredient is sieved through a suitable sieve and blended with the lactose, and hydroxypropyl- 
methyS volumes of purified water are added and the powders are granulated. After drymg. 

20 the granules are then compressed into tablets using suttable punches. 



40 



Sodium chloride mny bn nddnd to «cl|u*l lh« tonicity of the iolutlon and tho pH may bo «<ll u »^' " J"° |v 
ocfci 'to thnt of opiimun, .inhHUy nnd'or to facilitate .olutlon of tho acilv. Ingredient. Alternatively 



20 



Suppository for rectal administration 

Active ingrodionl 5.6mg ^ 

26 ' Wllopsol H15 10 1,00 

' A propriolnry -undo of Adop» Solldua Ph. Eur. 

A .u.pon.lon of .ho nc.ivo ingrodion. In mol.on Wl.op.ol I. prepared and filled, u.lng suitable machinery. 

Into lg size suppository moulds. 3q 

Injection for intravanous administration 

my i mi 

36 Actlvo ingrodiont ^^™*u*a 

Sodium Chlorldn BP a. required 

Wnlor (or Injnction BP 10 1,0ml 



35 



" h JcJuE: p op .7o I? «.V.ac. nnd filled Into appropriate ..10 ampoule. .eaUd * '"'^ 
Tholnloc ion lo otorl.Ld by hontlng In nn autoclave uolng on, of tho acceptable a ^^'^* * ^! J J^T " " T^i^Jol « ft I o n 
•olutlon moy bo MnrllUod by fllwotion nnd fi.lod Into .terlle ampoule* under a.eptlo conditions. The .olutlon 
45 mny bo peeked under -en Inert olmo.phorn of nitrogen or Other .ulteble flfll, 



40 



45 



50 



56 



For inhalation 
inhalation cartrldyns 

mgicartrfdgo 60 

Acllvn ingrodanl (mlcr onliod) 

LnctonnBP 25,00 

Tho nctivo ingrnd.ont .. mlcronl.ad In n fluid energy mill to a fine particle ^ " 

normal tnblotti.g gmdi. locto.o In n high energy mixer. The P°™[^ ° 0 
copoula* on n .ultobln oncnp.wloting machine. Tho content, of the cartridge, are administered using 

powder Inhnlor nuch nn (ho Glnxo Rotahnlor. 
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Metered dose pressurised aerosol 

mgl metered dose per can 

5 Active ingredient (micronised) 0.560 134.4mg 

Oleic Acid BP 0.050 12mg 

Trichiorofluoromethane BP 22.25 6-34g 

Dlchlorodlfluoromothano BP 60,90 14.62g 

10 The active ingredient is micronised In a fluid energy mill to a fine particle size range. The oleic acid Is 
mixed with the trichiorofluoromethane at a temperature of 10-15X and the micronised drug .s mixed into 
this solution with a high shear mixer. The suspension is metered Into aluminium aerosol cans and su.table 
metering valves, delivering a metered dose of 85mg of suspension, are crimped onto the cans and the 
dichlorodifluoromethane is pressure filled into the cans through the valves. 



15 



CLAIMS 

1. A compound of the general formula (I) : 



R 1 R 2 NSQ 2 ^ AlkNR 3 R 4 ( j } 



26 




whoroin 

R,ropro8onts a hydrogen atom or a C,. fl alkyl or Cj. 6 alkenyl group; 
30 R, ropresonta o hydrogen atom or a C,. a alkyl, C 3 . fl alkenyl, phenyl, ph«n(Ci. 4 )alkyl or C 6 . 7 cycloalkyl group; 
R 3 and R 4 , which moy bo tho same or different each represents a hydrogen atom or a C 13 alkyl or 
2-proponyl group or R a andfl* togothor form an eralkylldene group; 

Alk roproaonta on alkylono chain containing two or throe carbon otome which moy be unsubatllutod or 
substituted by not more thun two Cto alkyl groupa; and 
35 A roproaonta tin alkylono chain containing two to flvecorbon atome which may be unaubatltutod or 
aubatitutod by not moro thon<wo C1.3 alkyl groups, 
and tho physiologically occoplablo salti and solvate! thereof. 

2. A compound ol gonorol formula (I) or a physiologically acceptable Bait or solvate thereof according to 
claim 1, whoroin ono or both of Rt and Rj represents o hydrogen atom. 

3. A compound of gonorol formula (I) or a physiologically acceptable salt or lolvato according to claim 1 
o^ . ■ jroln A ond Alk represent unaubatllutod alkylene chains. 

a + compound of gonorol formula (I) or A physiologically accoptoblo salt or lolvato thoroof according to 
claim 3, whoroin Alk roproaonts on unflubstltutod alkylono chain containing two carbon atoms. 
5. A compound of gonorol formula (la) : 

R 1a R 2a NS °2 < CH 2> n ( CH 2 >2 NR 3a R 4a 

( la ) 



40 



46 



60 




66 



whoroin 

R u roproaonta 0 hydrogon atom or 0 Cm olkyl group; 
R,. roproaonta n hydrogen atom or 0 C,. 3 alkyl, or phen (CwUlkyl group; 
R a ! and n 4 .. which moy bn the same or different, eoch represents 0 hydrogon atom or a methyl or othyl 
group; nnd 

n roprooonto 2 or 3, 
00 and phyalologlcally acceptable units ond Bolvatos thoreof, 
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6. A compound of general formula (lb): 

R 1b NHS0 2 (CH 2 ) 2 




(CH 2 ) 2 NR 3b R 4b 
(lb) 



10 wheroin 

R lh ropresonts a hydrogen atom or a C t . 3 alkyl group; and 

R 3b and R 4b . which may bo iho same or different, each represents a hydrogen atom or a methyl or ethyl 
group; 

and physiologically acceptable salts and solvates thereof. , t ^ 

15 7. A physiologically acceptable salt of a compound according to any of claims 1 to 6 which is selected 
from the hydrochloride, hydrobromide, sulphate, fumarate. maleate and succinate. 

8 A pharmaceutical composition which comprises at least one compound of general formula (I) or a 
physiologically acceptable salt or solvate thereof together with a physiologically acceptable carrier therefor. 
9. A pharmaceutical composition according to claim 8 which Is formulated for oral administration. 
20 10. A compound of gonoral formula (111) : 



26 



XX 



NHNH 2 



( m ) 



whoroln R, ( R, nnd A nro no doflnod for gonornl formula (I) In olalm 1 and salts thoroof. 

11, A compound of gnnornl formuln (IX) : 



30 



35 



XS0 2 A 




AlkNR 3 F^ 



(IX) 



whoroln X ropra.oni. n lonv.ng group nnd A. AIN, R, .nd R, are fl. d.flnod for gorfbral formal, jl) In cl.lm 1 . 
1 2. A precox lor tf .« propnrntlon of n compound of gonoral formula (I) fli doflned In claim 1 or a 
40 phyolologlcnlly nccopublo onll or nolvalo thoroof which proCOII COmprllOS 

(A) cycllftlng n compound of gnnornl formula (II) : 



R, R 2 NS0 2 A 



45 




10 



15 



20 



25 



30 



2 



NHN.CHCH 2 AIKQ 



( n ) 



60 ITlho group Nil,!'., of n prolnctnd dnrlvntlvo Ihmnnf of a leaving group and R„ R,, Rj. R«, A ond Alk nro n» 
doflnod (of (jonornl (ofinuln (I); of 

ID) ronctlng n compound of (jnnornl formula (V) : 



65 



R 1 R 2 NS0 2 A 




AIKY 



(V) 



00 whoroln Y l» « fondlly dliplncooblo group nnd R„ R„ A and Alk nro a. doflnod for gonoral formula (II 

or n p,o. 0 cio«l clorlvn.lvo thereof, wl.h o compound of formula R 3 R<NH whoro R, and R« aro a. doflnod (or 

gonnrnl formula (I); or 
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(C) reducing a compound of general formula (VI) 

R 1 R 2 N50 2 A 1 




(3ZE) 



10 wherein W is a group capable of being reduced to form the group AlkNR 3 R< or to form a protected derivative 10 
of th AlkNR 3 R 4 group 

A 1 reprosents the group A or a group capable of be^ng reduced to form the group A and R,, R ? , R 3 , H«, aik 
and A ore as defined for gonoral formula (I), 
or a salt or protected derivative thereod; or 
15 (D) reacting a compound of general formula (IX) : 



15 



20 



30 



XS0 2 A 




AlkNR 3 R 4 



(IS) 



wherein X reprosents a leaving group and R„ R 4 , A and Alk are as defined for general formula (I) with an 
25 amino of general formula (X) ; 



NH 



(X) 



wherein R, end R 2 are as defined for gdneral formula (I); or 

(E) converting a compound of general formula (0 or a salt or protected derivative thereof Into another 
compound of gonoral formula <l) or a salt or protected derivative thereof; or 

(F) reacting a protected derivative of general formula (I) to remove one or more protecting groups; ana- , 
35 necessary and/or desired subjecting the compound thus obtained to one or more further reaction steps 

comprising 

(G) (i) romoving any protecting group or groups; and/or 

(II) converting a compound of gonoral formula (I) or a salt thereof Into a physiologically acceptable salt or 
solvoto thoroof. 



20 



25 



30 



35 
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